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PREFACE 



Introduction ^ ^ « ' 

This !s one of several courses offered by. the NatioRal^aining and Operational 
Technologr^enter (NTOTC) which have t>een prepared in packaged form for use by 
tlie States in t+ieir training prognSms, and i>y other organizations'having a need ^ ■ 
to presertiTthis type of training, tach c^rse. package consists of: t ^ 

K Anjnstructor's guide containing material related to course planning and^ 

conduct, * \ ■ * ^ ' ; 

• ■ • * ■■ 

2. a training manual, for use by the particitjants, containing ttie course 
subject matter and ■ • • 

3. -suiportjye visual and audiovisual training aids u^ed by NTOTC in presenting 
tile colirse. The trainirig aids are available on Joan to those offering the , 

ytourse. The content of.'eac)i slide is reproduced in this manual. - 

This goide reflects ttie manner in which the course has been Offered by NTOTC. 
•It IS intended to assist the organization offering the trainirrg^^ndsj^ouTd , ^ 

not be considered as an inflexible method of presenting the cours^r^ome may 
'want to follow the format ■exactlras presented— others may npt. In either 

case, this guide should prove helpful fn reducing the amount of original . 

developmental work require*, and in suggesting, methods and approaches K^heji 

modifications erf the course plan presented herein are, being considered. 

Organisation of the Guide • ' .■ . * ■ 

This instructor's guide consists of two major parts. Part I contains informa- 
tion required for course planning and management. Part II consists of a series 
of Instructional Package Worksheets (IPH's) which set forth learning objectives 
snd the instructional approach used by NTOTC for pach topic included in the 
training manual . ' , * 

* • . * 

Analytical Methodology for Regulatory Programs 

It is essential that analytical procedures taught in the course conform to those 
presenbed for use in USEPA regulatory programs. These procedures are identified 
>tr^regulations which appear fir^t.in the Federal Register, and which are later 
codi/ied in Title 40 of the annual edition of the Code of Federal Regulations. 




* For the National Pollutant. Discharge Elimination System (NP^ES), Part 136 of _^ 
Title 40, "Guidelines EstS*{ishing Test Procedures for tjie Analysis of Pollutants , 
specifies methods to be usel for the, measurement of contaminants in wastewater. 

For drinking water. Part 141 -of .Title- 40, "National Intend Primary Drinking Water 
Regulations" (NIPDWR), specifies methods to be used in determining the level 
of contaminants in finished water. 
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The Instructional Package Worksheet on, Compliance Methodology^ in Part II of 
this guide provides details concerning EPA regulations for these programs. 

For additional information concerning_ this course/ or, other packaged 'cOurres 
contact; , i • " ' 

director, NTOTC" 

U.i- Environmental Protection"^ Agency 
Cindinnati, Ohio 45268 ^ " . 



PART I COURSE PLANNING WTO MANA(5E«£NT 

Jhis section of the manual is concerned with the administrative aspects of 
planning, preparing, and conducting the course. 



/A. ' COURSE DESCRIPTION ' * , 

This description was prepared for fourse presentation at the NTOTC 
' and may be useful- to others in course-related publicity. 

\ ■ ■ . 

INORGANIC ANALYSES IN WATER QUALITY CONTROL PROGRAMS 

5 Days • ■ • < 

This course is for chemists and technicians with little or no experience in 
inorganic analyses commonly required for the National Pollutant Dischargfe 
Elimination Syst^ (NPDES), the National Interim Primary Drinking Water 
Regulations (NIPpWR).and for other; watev quality programs. Applicants should 




assemblies 

_ ■ ■ 

^fter successfully completing the course, the student will know the general 
classes of methods listed as approved in the Federal Register for analysis 
x)i inorganic pollutants and will be able to use the methods to measure 
each parameter selected for the coTirse. He wilVa>so know how to apply 
quality assurance techniques to his work and how to validate Jiis analytical 
accuracy and precision. 

The training is a five-day course which includes classroom instruction^ 
student performance of laboratory procedures, and discussion of each la&i>iR^ 
to ry^ assignment and reported results.* ^n,^ 

The student will perfom tie t€st orocedures for acidity and alkalinity (titra- 
tions to pH end pointy), hardness (EDTA titrati<fn), chlorine (amperometric back 
titration), total phosphorus (persulfate digfestion, ascorbic acid reduction, 
colorimetry), fluoriUe (SPADNS colorimetry and ion electrode), nitfate and 
nitrite (catSnTuirl reduction, colorimetry), total and suspended solids (gravi- 
metric), /turbidity (nephelometer), and specific conductance (Whea.tstone 
bridge cdnductivity meter). Othe^ topics are sample handling; compliance . 
methodolOoy; accuracy, precision and error of data; elements af qua.lity^ 
assurance\programs. _ ' 
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PERSONNEL 



Spnoe of the sections in Part I of this manual refer to various personnel 
associated with this training course when it is presented at the National 
Training and Operational Technology Center (NTOTC). Their course-related 
activities are lifted below. 

M Training Supervisor - 

Has overall responsibility for the NTOTC training program. 

2. Course Coordinator - 

Is reLspons,ible for all elements involved in^planning and conducting a 
specific course. ^ 

3. Course Secretary - 

Performs all course-related clerical 'duties, \ 

4. Instructor - ^ ' 

For assigned topics^ is responsible for planning instructional approach^ 

developing instructional materials^ and delivering the instruction. / 

During laboratory sessions > another instructor njay be designated to 

assist the (primary) ins^tructor so that participants can be provided 

as much individualized attention as possible. 

• ■ 

5. Laboratory Assistant - . 

Assists in the preparation of laboratory reagents > assembles equipment and 
is available as required during laboratory exercises. 



6^ 



1-2 



C. SUMMARY PLAN FOR THE COURSE AND COURSE SCHEDULE 

A convenient format to use in the early stages of dfevising a course plan 
IS a day-to-day assignment of time blocks based on estimates by instructors 
of the training time required for each parameter. (An example is on the 
next pajgej Using available time as a first criterion will allow a , 
variety of possible sequences. One such, sequence, which has been success- 
fully used by HTOTC to conduct this course in the past, begins on page 2-3. 
Exanjples of *^ther considerations are: ' 



3. 



if some equipment must be used in more than one test, schedule another 
topic between the two tests \o allow time for the required clean-up. 

Schedule the topics so each instructor alternates between prime and 
assistant responsibilities to allow time for preparations whi^h^must 
be done right before training sessions^ ^ ^ ^ 

If one procedure requires skills taught in another procedure,, order 
the presentations accordingly. 



ATh 



Although HTOTC presents all of these topics in a five day course, there 
is nothing to prevent your choosing individual topics for instruction. 
The Instructional Package Worksheet for each topVc {in Part II of this 
\Gui del represents an independent module. If any other topic is directly 

lateS, this wiU be stated in the "Entry Level Behavior" section (V) 
of the IPW. ^ 

Likewise, you can develop any time schedule convenient tq your staff and 
students, e/g*, weekly presentations of individual topics* The time 
block approach is very useful for planning such a .series, and also the 
IPW section (VIII 8) on "Sequencing" which includes a time breakdown 
for classroom and laboratory activities. The time allotments for each 
subject are very feasible, providing ample time for instruction in 
essentials. Thorough preparation by the instructor is imperative to 
make each instructional minute count* 
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SUMMARY PLAM FOR THE COURSE)^ 
APPROXIMATE AGENDA FOR COURSE 100:4 



^ MONDAY 


TUESDAY 


WEDNESDAY 


.tHURSDAY , 


FRIDAY 


Activity 


Ttme 
Hours 


Activity 


Time 
Hours 


Activity 


Time 
Hours 


MCli viiy 


Time 


vi 1 V 1 ly 


Time 

MAil t< 


Opening, Objec- . 
lives. Evaluation 


1 


Acidity and 
Al kal inity 


1 /7 


* 

Accuracy 








Turbidity (cont. ) 


J/4 






Fluoride 
tco/)tinued) 


1 


Nitrate and 
Nitrite 




Solids (cont* ) 


1/2 


Samole Handlino 


1/2 




f 


3 


Precision 


1 






Specific Conduct." 
(continued) 


3/4 


Compliance Heth. 


1 


Phosphorus t 
- and ^ 
Fluor^ide 

1 mnt"! ni jpH l 
* 


1 1/2 






Hardness 
and 

Chlorine 
(continued) 


2 1/3 








Laboratory Safety 


1/2 




Solids 

frnntiniipd^ ' 




Turbidity/Solids 

0|JCJL 1 i 1 V^UIIUUktf V ■ 

f rnnt inupdl 


1 3/4 












Lunch 


3/4 


Lunch 


3/4 


Lunch 


3/4 


Lunch ^ 


3/4 


Lunch 


3/4 


Volumetric Anal . 


1 


Hardness and 
Chlorine 


1 

t 


Phosphorus 
and 


13/4 






Turbidity . 
Solids 


1/2 


pH 


3/4 


Phosphorus 
(continued) 


1 1/2 


r 1 uor 1 oe 




bO 1 ICS 

(continued,) 

! 


Z L/C 


opeciiiC Loncucc. 




















NitratP and 

Nitrite . 
(continued) 


2 






Evaluation 
and Closing 


1 


Acidity and 
Alkalinity ■ 
(continued) 


1 3/4 


Spectrophotometer 


3/4 


Quality Assurance 

ji 


1 1/4 


TOTAL 


7 3/4 


TOTAL 


7 2/3 


TOTAL 


7 "2/3 


TOTAL 


8 


TOTAL 


6 
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COURSE SCHEDULE: 



INORGANIC ANALYSES WATER QUALITY CONTROL PROGRAMS (300.4) 

' f (Location) . • " 

(Date) ■ • 



' Course Coordinator: 



AGENDA 



• Laboratory' Assistant: 



DAY & TIME- 



SUBJECT 



OUTLINE 



INSTRUCTOR* 



HONDAY 



a:15 


8:30 


. Registration 




8:30 


- 8:35 


Welcome 




8:36 


-8:50 


Course Objectives 
Introductions 






7. t U 


rrC^UOUroc tva i u« L i u*i 






- 9:55 


I HATA COLLECTION \ EVALUATION 




-^:25 


SamplerHandling-Field through 
LdDordLory 


1 


9:55 


-10:15 


Break 


4 


10:15 


-11:15 


Compliance Methodology 




11:20 


-11:55 


Laboratory Safety Practices 
II ^VOLUMETRIC ANALYSES 


30 


11:55' 


-12:15 


Analytical Techniques 




12:15 


-'1:00 


Lunch 


1 


1:00 


- 1:55 


Volumetric Analysis - 


6 


2:00 


- 2:45 


pH 


7 


2:50 


- 3:2a . 


. Acidity and Alkalinity 


, -7, 


3:30 


- 4:45 


Laboratory 








"Actdity 
Alkalinity ( 


17 
18 


TUESDAY • 


i 




8:30 
9:00 


- 9:00 
-10^' 


Class Discussion: Methodology, 
' ^ ^cidity and Alkalinity Data ' 

Indeterminate Error-Precision 


3, 


10:00 


-10:15 


.Break / 




10:15 


-10:55 


Calcium^ Magnesium Hardness 


9 


11:00 


-11:45 


Chlorine Determinations 


10 


14:45 


-12:3a 


Laboratory 





Group A - Hardness 
Group B - Chlorine 



12 



19 . . 

20 



Course Secretary 
Course Coordinator 
Course Coordinator 

• 

Course Coordinator 
Instructor #1 

Instructor #2^ ' 
Tnstructor #3 

Instructor #1 

Instructor #2 \ 
Instructor #1 
Instructor SZ 



Instructor #1 
Instrdctor #2 



Instructor §2 

Instructor §Z 

Instructor S3 

Instructor #2 
J 

* ■ 

Ins'tructor #3 

Instructor #2 
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m & TIME ' 



.A 



' 'Al ' ^ I 

SUBJECT ( ■ 



(\lTLINE 



IHSTRUCTP** 





. ■ 12^30 -"1:15 


Lunch ' . ' ' ■' . . 






• i 

1 * 



1:15 - 2:00 



, 2:00.- 2:15 



2:15. 7 2:30 




f '4:00 -.,4:45 

. WEDNESDAY . 

8:.30 - 9:10' 

9:15 -10:15 

10:15 JijSO ' 

11:50 -12:35" 

12:35 - -2:10 



^*2:10 - 2:2^ 

2:35 - 3:05 

3:05 - 3:15 

< 3:15 - '4:45. 




8<30#-9:00 
9:00 -10:45 



Laboratory • 

Group A - Cblorine 
Group B - Hardness 

4 Class Oiscu'ssibn: Hardness 



20" 
19 . 



s 0 

and Chlorine Data ^ 
Break" * ' • , . 
\\i PHOTOMETRIC' ANALYSES^OlfMilHETRY .' 



io 



:l5 -11 
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Phosphorus i i 

' Laboratory . ' ' . \ 

Digestiorlof Phosphorus - 22 
'S^implg and-' Standards , ' ' 

Use of' a Spectrophotometer. ^21- 
•Calibration Graphs 



4,. 5 
12 

22" • 



^ Determinate Error^cCuraCy 

Fluoride' ^ 

Laboratory ' ' 

G^'oup A - Phosphorus ^ , 

\ pH Adjustment, Colorimetry v . * 
Group Fluoride • 23, 24 

Lunch I* 

Laboratory • 

Group A -^,uori3e ' 23,^24 

GTroiip B - Khosphonus.: 22 

dH Adjustment, Colorimetry ^ . 

• Class Discussion: Fluoride 
•and Total Phq^phomjs Data , 

Nit?ateind Nvb^te Nitrogen 13 

Cadmium Reduction Columns 25 

, . Laboratory * ' / 

* Prepare. Reduction Columns ' 25 



Cadmium Reduction Procedure, 25 

, Laboratory 

Nitrate +' Nitrite Nitroaen by' 25 
^ Cadmium Reduction Method 

Class Calculations,, Graphing , 
Discussion: Nitrate & Nitrite Data 



Instructor #2- 
Instructor §3 

Instructor #3 
instruct-or §Z 



Instructor #3 

Inst;ractor #3* * 
(instructor #2) ^ 

Instructor #3 



: instructor #2 
'*s^ructor fIV 



Instructor #3 

Instructor'^^l ^ 
\ 



Instructor #1 . 
Instructor #3^ 

Instructor #1 
Instructor #3 ' 

Instructor #^ 

Instruct^ #2/ 

'instructor #2 
(Instructor #1) 



instructor #2 



Instructor #2 >*♦ 
(Instructor #1/ 

"Instructor #2 



13 



i ^ 



. THURSDAY '{Cont'd J 
1J:45 



11^4 5 - 

1-00 



2:00 



2:00 



3:00- 
3:30^- 

FRIDAY 
8:00 - 



*8:30 - 
9i15 - 



9:45 
10:30 
\ 10:"30 



;lp 
;55 



30 
45 



8:30 

9:15 
9:45. 



11:25 
12:15 - 



10:30 
12:15 
11:20 



.^1 



00 



1:00 
1:30 



1:30'- 
2:15 - 

*Hote. 



?rl5 
2:30 



IV GRAVIMETRIC ANALYSES 
Solids o- 

■Group A - Heighings - Lunch 
Group 6 - Lunch -Weighings 

Total, Dissolved,^ Suspended 
and Settleable SoVids 

Break" * 

Laboratory 

Total Solids 
Suspep'ded Solids 

Volatile Solids 

Elements of- a Quality 
Assurance Program, 

t 

First Weighing of - * t 
.Suspended S.olids 

V, METER ANALYSES . • 



' 26, 27 

26, 27 
26, 27 

14 



26 
27 

14 

5 



'27 



^5 
26. 



Turbidity 

Group A - Weigh Total Solids 

- Bif^ak 
I Group B - Break • ^ 

- Weigh Total Solids 26 

Speci f i c •Canduct^nce ' 1 6 
Laboratory 

Group A - Turbidity - 28 

Second Weighing of Solids 26, 27 

Groul? B^- Specific Conductance . Z% 

' GrdiMA Speci ffc Conductance 29 - 
Gnl^bh. Tui'bidi ty 28 
S^^P^plighing of SoTids 2^, 27 

Lunch ' ■ 

Calculations and Class Discussion: 
Specific Conductance 
Solids Data • 
Turbidity Data 

Post-Course Evaluation 

Course Closing 



Instructor #2 

Instructor #1 

Instructor #3^ 

Instructor #2 



Instructor #3 

Instructor #1 

Instructor ^^3 

Instructor #2 



Instructors #1, 2, 3 



Instrljctbr #1 
Instructor #1 

Instructor #1 
Instructor #3 



Instructor #1 
lostrufctor #1 
structor #3 



nstructor #3. 
Instructor #^ 
Instructor 



Instructor #3 
Instructor #1 
Instructor #1 

Course Coordinator 

^ Course Coordinator 



F'or actual course presentation, insert the name of the primary instructor 
opposite the title of his/her assignment. Aissistant instructors are 
designatejJ by ( )- 

( .■ • ■ - . ■ . ■ 



0. MILESTONES IN COURSE f>LANt(ING AND PREPARATION . 

The following pages list major areas of course responsibilities in a 
. chronoTogicaV' order to facilitate orderly and timely accomplisHment* 
The table also serves as an example fof assignment of these responsi- 
biilitle'S to various staff members. It has bfien successfully used 
by NTOTC to conduct this course in the past. 

i ^ - > .y \ 

The table headings are job titles associaxed^thf the listed tasks. 
A suggested staff is cited, including a laboratory assistant. It is 
recognized, however, that staff is often limited and ^ne individual 
may serve ^frT several of the defined roles. Having this summary accord- 
ing to an ideal situation should facilitate an equitable division of 
the required tasli^ among fewer persons. 

Before using .the milestor^s table, decisions must be made about the CQurse 
content. It ihay be^sirable' to te^ch the approved test procedures for 
parameters that are not included in this package,, but that ar^ required 
,Tocally to meet regulatory requirements. In that case, the table must 
be cJjanged. Delete Items identified for topics you omit and ad^ the items 
needed for the topics you want; to add. ^ 

a ■ « ■ ^ 
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5 TO 6 fe)NTHS ^tFORE COURSE 

I a ' 

Oeterminati Qn of the need and; 
decision to have course* 



Designation of Course Director 
and Course ^retary, ' • • ' 

Review respoh?1b11 1t1es» 

Review re^ponSjJblUtles. 

Commit clSssrDCrt and 
' laboratory facilities. 

Develop and release Course 
AnnouncGsnent Including loca^ , 
^ tlon^ date, general statenent 
of course' content ^nd training 
>pbject1/es- 

Prepare all foons and Infor- 
matloh sheets related t6 
' student registration proce- , 
dures- 

Decide on staff members , 

4 TO 5 HOHTHS BEFORE COURSE . 

^Receive » rev1ew» act upon ^ * 
Course Applications » continu- 
ing until course begins. 

Hal nta In ^records" on deposition 
^)f. each application, contlnu- 
• tng through -jioursep 

Inventory Instructor's Guides- 
Order needs, ' 



V 
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X 
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3 MONTHS BEFORE COURSE 

* Commit all staff members who 
will participate in Course. 

' Develop Milestone Checklist 
for Course. 

Distribute copies to staff 
of Miles tonnes. Instructor's 
Guide* Student Manual and any 
pertinent training resources. 

, Review responsibilities. 

Assign topics to Priraary*(P> 
*V and Asshtant (A) , Instructors: 
/ Sample Handling / 
^CompliAnce Methodology' " \ 
■^Laboratory Safety 
- ^ Analytical Techniques 
Volumetric Analysis 
pH 

Acidity and^ Alkalinity 
Precision' 
y Hardness 
Chlorine * 
Phosphorus 
Spectrophotometer 
Accuracy 
Fluoride . 

Nitrate and Nitrite 
Soli'ds 

Quality Assurance & 
'Turbidity ' ' 
. Specific Conductance 
Develop simmary plan for 
course. . ' 

Inventory chemicals and 
laboratory equipmerlt/supplies. 
List and commit lending 
' sources. Order rest of needs. 

Inventory classroom equipraent/ 
•supplies. List and commit ' 
landing sources. Order rest 
of needs - 
-(Continued) 



Inventor/ student training 
manuals. Order .needs. 
• • • 

2 MONTHS BEFORE COURSE 

. Finalize Course Schedule 
(Agenda). 

Requ^est laboratory/classroom 
needs from blending sources. 

Request training aids from 
leTKlIng sources. 

6 WEEKS BE^OHE COURSE • 

Chec(f out operation of all. 
major pieces of equipment.^ 



Primary and Assistant Instruc- 
tors go through laboratory 
procedures In student train- 

^ Ing manual, using IPWs to 
standardize Instructions for 

. students. 



\ MONTH BEFORE COURSE * 



1 



Sunmary (to date) to staff of 
registered students, continu-' 
Ing to course beginning. 

Check on progress of staff 
ptreparatlons for Instruction, 
continuing through course. 

Prepare , all administrative 
forms and materials needed 
for course presentation. 

• 

Plan •and rehearse classroom 
presentations using all re* 
quired training aids. 
Finajize. 

(Continued) \ ^ 
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Obtain any dupl'lca^ed instruc- 
tional materials (data sheets, 
etc^. 

Review sunmary of laboratory 
equipment and supply needs 
for expected number of stu- 
dents doing the selected" 
procedures. 

Clean all glassware required 
' by students. Note any 
special requirements- 
Reserve a,ll special Ij-cleaned 
glassware or apparatus. 

rAssemble other student equip- 
ment^and supplies. 

2 weeks' BEFORE C0UR5£ " 

Arrange for security of class 
rocrn and laboratory. 

Hake reagents reqirtred by 
. students EXCEPT those with 
specified, limited stability- 

"Hake ffnal arrangements to 
obtain required samprles. 
PTan for any "^nthetics.** 

.Oetemine ran^e of concentra- 
tion of desired constitu- 
ent's) in safDpl^s for t^e ■ 

course. 

* 

Arrange for disposal of ^ 
special test wastes. 



(Continued*)' 
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*,6ive Laboratory Assl5tent^ 
• .finar list 6f equipment and 
supplied to.l« each labo- 
ratory position- Discuss 
arrangement 'Of shared 
equipment'* ^ 

1 WEEK BEt^ORE COORS^ - ' 

Infonn#building food service 
' of number of expected students 
and courses lunch times (as 
appropriate). 

3^ DAYS BEFORE COURSE. 

i^Finalize seating arrang&it^nt 
for classroom. 

\ 

Assemble course materials 
• in clasyrocQ (student manualSj 
administrative materials, 
.etc.)- 'Distribute as ^ 
appropriate. 

; Ready classroom instructional 
aids (boards », erasers, etc.) 

Check out all classroom eoyip^ 
^-nnent (eleclrical system^s,(PA, 
. projection equipment) and V 
' obtai a back-up accessories 
(bulbs, etc*)* 

COURSE OPEHIHS ' 

C6nduct opening ^exercises. 

participate in course opening* 
■ *• 

Complete any required student 
records* including roster. 

(Continued) 
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Prepare course certificates if 
needed at end of weeR. 



EVERY DAY OF COURSE 

Maintain general supervision 
of course. 



and/or sain(Jles'on day of test. 

Obtain samples for each test 
on day of test* 

When assistant instructor, 
make arfy student evaluation 
S-ecords requested by th^ lead 
instructor- ^ 

When primary instructor, com- 
pile ^evaluation record for 
each student. 



Keep any gerieral records * 
(e*g. attendance) as required 
to document successful .course 
ciompletion^ 



Oversee disposal of special 
test wastes. 




» 





SECOHD^UST DAY OF COURSE . 

Distribute course critique 
sheet to students. 

LAST DAY OF COURSE 

Ch^ck and sign course certlfl 
cates If appllcdbTe 

Collect students^ critique 
sheets. / 

i 

Conduct closing exercises^ 

Participate In course^closlng. 

Clean upr classroom artd 
laboratory. 

WiTHIii.THO WEEKS OF COURSE 
PRESEHTATIOn 

Return or replace any borrow- 
ed classroom equipment/ 
supplies. 

Return or replace any borrow- 
ed laboratory equipment/ 
supplies.* ^ ^ 

Return or replace any borrow- 
ed, training aids. 

Order repairs or replacements 
of own equipment , used In \ 
course. . 

Coflfplete and file evalua- 
tion records on all students 
In predetermined area. 

See' that all students have 
been appr^oprlately notified 
of their degree of success 
In completing the course. 



r \ 

X 



X 
X 



'X 
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r 

Participate in staff session 
on evaluation of course sand 
reconmgndationS for future 
offerings. 

Prepare course summary/ 
evaluation report. 

Complete and fife entire 
course records in mutually 
determined area. 



r 




i X 
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INSTRUCTIONAL RESOURCES . , 

Host training institutions will make the fullest possible use of 
a^'aidable instructional, resources. The. purpose of this section 
is tB describe the nature, sources and availability of instructional 
resources suggested for use with this, course. 

I. • ■ / ' • 

1. Stud^ent Training Manual and instructor's Guide for th&, course,^ 
"Inorganic Analyses in Mater Quality Control Programs/" Ordering 
information may be obtained from: * . / * 

,1 1 . , " • 

. U.S. Environmental Protection Agency . 

. Kation^T 'Training and Operational Technology Center 
' Cincinna^ti, Ohio 45268 , 
' (513), 684-7501 

Z. , Slides, Sljde/Tape Units, Overhead Transparencies and Videocassette 
(See IPW Sections VIII B and.XLfor a description). According to 
topic, these instructional training aids are: ^ . ' 

a. Acidity and' Alkalinity \ 
1) X-20: "Alkalirrity", 28 assembled slides 

b. Calcium and Magnesium Hardness \\ 
1)^ X-22: "Hardness^^ 23 assembled slides' ' 

c. \ Chlorination and^Chlorfne Determinatjons 

1) ' X-21: "Chlorine", 36 assembjed slides 

2) KEH-70; "Amperometric Oatenni nation of Total Chlorine in Wastewater" 
.11 minute 3/4" U-natic CCTV "cassette produced by Kirkwood Community 

College. . 

It is available for review and purchase from the College, 6301 Kirkwood 
Blvd., Cedar Raolds," Iowa 52406. 

d. i Determinate Error-Accuracy 

♦ ^ - , • 

1) X-25: "Accuracy", 14 assembled slides ^ 

e. Elements of a Quality Assurance Program 

' ' 1) X-26: • "Quality Assurance", 5 asserffcled slides 

f. Fluoride . . , • 

1) XT-80: "Fluoride Analytical Procedures", 46 slides, 16 minute tape' * 
and script 



. V • 24 
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g. Indeterminate Error-Pre'cision 

1) X-24: "Precision", 20 assembled slides 
h*. Laboratory Safety Practices ^ 

,1) "Laboratory'Safety",^0 assembled slides 

1. Nitrate and Nitrite Nitrogen 

1) X-23: "Nitrate and Nitrite Nitrogen", 20 assembled slides 

* 

j. pH • 

1) OT-U: "pH", .7 overhead transparencies 

k. Phosphorus ^. • \ 

1) XT-44: "The Determination of Phosphorus", 53 slides, 14 minute 
^ tape and script,^ . , 

1 , Sample Han'djing-Fiel'd Through Laboratory 

1) X-17:" "Sample Handling", 8 assembled slides 

m. Solids 

1) X:28: "Solids", 32 assembled slides 
n. Specific Conductance 

1) X;29; "Specific Conductance", 15 assembled slides 
0. Turbidity ' ^ 

1) X-30: "Turbidity", 10 assembled sl.ides. 
p. Use of a Spectrophotometer and Calibra1?1on Graphs 

1) X-8: "Use of a Spectrophotometer", 16 assembled slides 

2) X-9: "Calibration Graphs", 6 assembled slides 

e) xt-51: "Use of the Spectronic 20 Spectrophotometer/;, 
35 slides, 8 minute tape and script 

q. Volumetric Analysis 

1) X-18: "Volumetric Analysis", 30 assembled slides 

V 
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A11 uoits described in 2. abov^ are available on scheduled loan from NTOTC 
to insj^itutfons condueting this course. Requests should contain the in- 
formation items on the "Request for Loan "form' at the end of this section. 
Send requests to the National Training and Operational technology Center 
at the address on page»4-l. " ' . x - . , 

It is urged that materials dfesired from NTOIC for a specific course offer- 
ing be requested ni a sing]e» consolidated comnunicatiorf ] This will give 
greatest assurance of a Well -coordinated response. Because these ^-^eguests 
ordinarily will cover a nufnber of -different items; telephonic requests^ 
should not be made. ^ . • 



Requests should be timelju To assure effective delivery in time for use in 
the course, requests , shoal d be received at, NTOTC at least 45 days prior to 
the course date. NTOTC will,jn turn, make every'. effort to assure that the 
requested materials'are delivered to the requestiniS institution several days 
prior to the start^of the course in wWch they ,are\o be usfed, fhis will, 
permit review and practice by tjie instructional staff for the jnost effective 
^ use of such resources. \ ^ 

It is expected that all borrowed resources be returned to NTOTC within two' 
weeks after completion of tl\e course in which they are used. ^ 

With re turned, borrowed training resources, it is. requested that the user 
provide NTOTC with an evaluation of the training resource(s) gsed. In this 
manner, the experience of users can be a ft^J^r in continuous imprjbvements 
and responses to oroblems in using the res(j6Tces. All reports on the use 
of such resources should include the number of students with whom the 
material was used. ' . « ' - ■ * ' 

• *^ 

'3. Supportive Refferences 

a. Manual: EPA-EMSL, "Methods for Chemical Analysis of Water and Wastes". 
Thjs.is the reference source for many of the jnethods presented in this 
course. 'Addre*ss r^ej^^ests for a copy to: 

U.S. Environmental Protection Agency^ 
Er^yiromnental Monitoring and Support laboratory -(EMSL) ' 
Cincinnati , Ohio 45268 ' * 

i 

b. "Standard Methods for the Examination of Water and Wastewater" tl4th 
edition), APHA„AWWA, WPCF. Avail able" from Publication Office, 
American Public Health Association, Inc., 1015 18th Street, N. W., 
Washington, DC 20036. 

» ' -1. 

c. "Annual Book of Standards" Part 31, "Water", 1975. vAvailable from 
American Soc^iety for Testing and Materials, 1916 Rarce Street, . 

. Philadelphia, [Pennsylvania 19103. 
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Note; Items 3. a,, b., and c. are those currently cited by the^ 
, ' Fe<leral Registers for Ndtion^l Pollutant Discharge Elimination 
System (NPDES) and Nati(yal. Interim Primary Drinking Water. Regu- 
lations (UIPDWR) (copies aren'n the Instructional Package' Work- 
sheet on Compliance HethoooTpgyy. Contact your U.S. EPA Regional 
Quality Assurance Coordinaror for pertinent Federal Regi^ers 
issued after 8/80. {CaTl'U.S. EPA, EHSL, at 513/684^-7301, for the 
frame and phohe number of your Coordinator). 

d> Cata%g: ''ffater ^Quality Control Instructional Materials. " -^is , 
includes visual instructional units developed by NTOTC. AltHough 
> not -developed specifically. for this. course,, several of the units 
, are on course topics and might , be useful supplementary materi&l. 
Address requests for a copy to NTOTC at the ^iddress given on page^ 
4^1. ' 

Instructional Resources Already in Possession of the Training Instn 

a) Jiany training organization^ prefer to develop* or have developed, thei 
' own texts and audiovisual training Vesources. 

■ ■ ■ i . - 
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REQUEST FOR LOAN 
AUDIOVISUAL INSTRUCTIONAL UNIT 



Title and Catalog No. 



Intended Use: 



Preferred O^te of. Use: _v. 
Alternate Date.. - 



BORROWER'S NAME 
.Title 



Organization 



4te 



Address 



Phone Number (mclude 
Area Code). 



(Zip) 



There Is no charge for use of th^ Audiovisual Instructional Units. However, 
the BORROWER assumes fma'ncial responsibility for the value of all 
loaned equipment and instructional materials. ' ^ 

Unless special arrangements are made with the loaning office, units, 
should be returned within two weeRs. Return the unit by /f£G/ST£ffED, 
CERTlFlEDot INSURED MAIL IMMEDIA TEL Y after use. ^ 



EPA.171 (Cm) 
(8-74) • 
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xF, LABORATORY EQUIPMENT AND SUPPLY REQUIREMENTS . ' 

The consolidated list in this section is for overall planning purposes, , 
It was compiled from the Instructional Package Worksheet (IPW) sections 
(part II of this maniSl) IX, *IPW Equipment and Supply Requirements" 
and X, "IPW^leagent Requirements." Sections IX and X can also be used 
on a day-to-day basis during the course to prepare for the laboratory 
exercises] 

^ The first column of tfiis consolidated list contains a description of 
• the item as found in conmeroial catalogs. 

The second column identifies the. tests utilizing the equipment. At the 
beginning of the table, there is a key to the abbreviations used in this 
column. 

The third column lists the minimum quantity per laboratory station .(no 
more than two persons) require^! for each test. In many cases, multiple 
use of the item is requiredyw carry out the procedure. The quantities 
are based on the assignment stated in section IX of the r,elated IPW. 
For convenience, a list of the assignments for each topic can te found 
as part of the key for abbreviations at the beginning of the table. 
If an Instructor chooses a different assignment for a topic, some * ' 
quantities jnust be changed accordingly. As noted, numbers represent 
minimum quantities. It is strongly reconmended that Instructors provide 
surplus equipment and additional^upplies ready for .use in case of need. 
^ Many Instructors plan for a margin of at least 10% of ext/a supplied to 
provide for student errors, planning miscalculations, or other unforeseen 
events. 




'The fourth and final column contains remarks tha't may be useful whfin 
deciding on class needs or when orderrng equipment. ** ' 



Before using the list, decisions must be made"aboul the course content. 
It may be desirable to teach the approved, test procedures for parameters 
that are not included In this package, but that are required! locally 
.to meet regulatory requirements. In that CMtar^he list must be changed. 
Delete items identified for topics you omit^Padd the items needed for 
the topics you want to add. 




This list can be of great value in pre-course planning, to deterfnin^ the 
availability of needed equipment and supplies, and to take action to 
provide needed resources. Further, thij list can be of vital importance 
when planning for courses to'be conducted in field locations. ' Copies 
jof the 11st In the hands of the Course Coordinator and a representative 
*■ **0f the host organization can be used to determine who will provide 
needed resources on an item-by-item basi^. When the responsibility 
is assigned/accepted, this can be annotated in the "rerterks" column 
on the Cffljy In the hands of the Coarse Coordinator and the copy of tbe - 
representative of 'the host organization. Each can then use the 
annotated equipment and supply list as a checklist for carrying out 
his own agreed-upon re spoi^i bill ties In preparing for the course. 

I 
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Following Is the key. for abbreviations used for course topics in the table. The second column lists / 
the laboratory assignment for each station as given In the corresponding IPH in^aVt li of this guide. J ' ■ 
(There should ba no more than two persoowt a station .) The quantity given for each laboratory 
Item in the. table was calculated according to the IPW assignment. If you change the assianment. 
adjust the quantities accordingly. . " , ! 



ABBREVIATIONS FOR TEST^ 



IPW ASSIGrWENTS {per station) 



A/A Acidity and Alkalinity, Titratiflh 



1 Sample for acidity 

2 samples for alkalinity 



CI CfrJ^orinej^gtoerofnetric (Back) Titratiori 



1 sanple-for two titrations^ 
r 



F • Fluoride, SI^AONS and Electrode with Specific Ion Meter ^ 



4 samples by eacA method 



H 'Hardness, TUratlpn 



tap water * 
1 standard 

1 effluent sample (or synthetlg) 



er|c 



H/fl Nitrate and/or Hltrlte^ Cadmium Reduction 



Prepare and Activate a coluimi 

Zero standard plus 1 standard or sample for 

.nitrate. Same for nitrite. 



P Total ^Phosphorus, Digestion and Reduction 



2 standards, (zero + 1 other) 
1 sample " 



Sollds^Total and Suspended, Gravimetric - 



1 Influent sapple for total solids 
1 Influetit and i effluent sample for 
suspended solid?. 



SC Specific Conductance, Meter 



Determine cell constant for 3 ranges^ 
3 samples 



I Turbidity^ Nephelometer 



Dilute a stock solution to make 3 or 4 
iHaJj'ieV {tap wate*;- ^ 1 synthetic) 
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LABORATORY EQUIPMENT AND SUPPLY REQUIREMENTS 
(Compiled from Section IX in the IPW's) 

« 



■ ^ DESCRIPTION 


TEST(S) 


• QUANTITY 
■ PER STATION 


REMARKS 


ArKUfibi laDoracory VP Ids tic dccepcuDi^; 


All ' 




\ t}np DPr DPrSon 


BALANCES, analytical. 0.1 mg sensitivity 4t ' 
a loao Oi cw 9i vricn inscrucciun r^anuaid 

4 






1 npr ^ stAtinnS" 


' BEAKERS. Qiass. 50 ml * , 


A/A 


See Remarks 


2 in hood for H2O2 ' . ' 
■ -/ ' 






4 
1 


f 


BEAKER^, glass, 150 ml 

• 


A/A V 
H 

N/N 


3 

. 1 

2 




' H - If two electrodes are^usecf for 
pH, a second beaker is needed. N 


BEAKERS, plastic. 150 ml . ■ ' ■ 


F 


6 




• 


BEAKERS, ^lass, 250 jnl . *^ 

« « 


H 

N/N 


1 

'2 




BEAKERS, glass, 400 ml 


N/N 
SC 


1 
7 




BEAKERS, glass, 600 ml 


■ SC 


1 




BOILING BEADS, glass, 5nin 


A/A 

; P 


See Remarks' 
See Remarks " 


7 — 

In one supply container. Heed: 
A/A 3 each station 
P - 12 eaich station 


'BOTTLES, glass or plastic, about 2.5 liter for 
. - . Cd rinsings. Used acid bottle^serve wen . 


N/N ' 

• 


, 1 

■ 


5-3 

.33 



5-4 



DESCRIPTION 



TEST{S) 



QUANTITY 
PER STATION 



REMARKS 



BRUSHES, balance 



See Remarks 



1 by each BALANCE 



BURETS, 25 ml y 0.1 ml graduations'* teflon 
stopcock plug preferred , 



, A/A 
K 



1 

r 




,CLAHPS, buret for titration stand', to hold 
two BURETS' J ■ ' : 



A/A 
K 

N/N 



1 . 



/ 



CLAftPfT screw to regulate flow through 4 
cm ID rubber TUBING 



N/N 



\, 

CLAHP, pinchcock for 4 cm ID rubbec 
TUBING 



N/N 



CONDUCTIVITY METERS, Wheatstone bridge with 
cell(s} to measure conductance, ranging 
from 15 to 13,000 v mhos/cm e'25'C. 
Each shjjuld have an accessory or means 
to check the resistance. 

/ ■ 



SC 



Conducting the lab session twice halves 
the number n&eded. ^ 



"COlfTAlNERS for instihiroent cell wastes, v. 
about 2 liters ' 



CI N/H 
F P 

H T 



See Remarks 



All - 1 per 2 stations 



^" 

CRUCIBLES, Gooch, porcelain, 25 ml capacity 



CRUCIBLE HOLDERS, Halter, for 25 ml crucible 
to fit FILTERING ASSEMBLY, 



CYLINDERS* graduated, 10 ml 



CYLINDERS, graduated, 25' ml 



H 
S 



^ CYLINDERS, graduated 50 ml 

ERIC . 34 



H/N 
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DESCRIPTION 


TEST(S) 


QUANTITY 

^unii 1*11 

PER STATION 


REMARKS 


CYLINDERS, graduated, 100 ml 


■ N/N S 


1 




CYLINDERS, graduated, 200 ml. 


01 

V 


1 




DESICCAXORS, with active desiccant 


S 


See Remarks v- 


Capacity for 0-25 ml GOOCH CRUCIBLE, 
1-150 ml cVAPOKAT'JfiG DISH and 
1-6 cm VATCH GLASS or PLANCHET per 
\ station 


EVAPORATING DISHES, 150 ml, porcelain 4 


s 


. 1 


* 


FILTERING ASSEMBLIES for 10 ml, 50 ml, and 
^ 100 ml volumes. 


p 
s 


1 
1 


P - Filtrate to be transferred 
S - Filter support should be *^ 5cm 
diaiDeter for influent filtration * 


FILTER Discs, phosph6rus-free, 0,45 micron 
pore size, Gelman 6A-6 or equivalent, to fit 
FILTERING ASSEMBLIES 


p 


3 




FILTER DISCS, glass fiber, no organic binder,' 
Reeve Angel 934AH, Gelman type A/E, i 
Hill i pore AP-40, Whatron GF/C or equiva- 
lent. Diameter ^ 5cm for FILTERING 

ASSEMBLY and also 2.1 cm for CRUCIBLE 

-» 


' s 


\Each Size 


^ 


FILTER PAPER, fluted, about M. 12 to fit 14 • 
cm FUNNEL for'Cd rinsings 


. N/N . . . 


1 piece 




FLASKS, Erlenmeyer, wide mouth, 125 ml 


F 

H 
P 


6 

See Remarks 

3 \ 


4 

n - 1 II twu c 1 vrocjt^d are uocu 
for pH. use 1-150 ml BEAKER 
instead \ 


? ' ~ 

RASKS, Erlenmeyei", wide mouth, 250 ml 


N/H 


4 


* 


\ 

FLASKS, volumetric 50 ml, with glass stoppers 
• " \ 


P 


3 1 




FLASKS\volumetric, 100 ml with glass stoppers 


N/N 
T 


S 

4 




FORCEPS, pairs, blunt-tipped, to manipulate 
^ FILTER DISCSX 

ERLC ' V 


% 


1 
I 
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DESCRIPTION 


TEST(S) 


QL'AHTITY 
PER STATION 


REMARKS . 


• ' — 

>^*jxjnncLo> snort sw6m> Gidincver aoout o cm ta tiw 
neck" of 50 ml VOLUMETRIC FLASK and 25 or 50 
n1 BURET 

ft 


A/A 
K 


1 

• 1 • ' 
1 


1 

•s . 


FUNNELS, medium stem, diameter about 14 cm to 
fit neck of pld BOTTLES for Cd rinsings 


N/N 


r ' 


1 


GLASSES, pairs of safety 


" AJ1 


See Remarks 


One i^er person 


GLASS WOOL, small wad for end of 100 ml cut-off 
PIPET 


• N/N 


1 


\ . 


nUT FLATbb With continuous Settings, not just 
-low-, -medium", and -high". 


A / A 

J\ ■ 


jee KemarKS 
See Remarks 


A/A« 1 1 Cn ml DTAiTD nav* cf;ifinn 
1 ' 1 DU m\ DbAKcK per StdtlOR 

P: 3-125 ml ERLEWJEYER FLASKS per 
station ^ 


uvbN, not dir, to give unironn temperdtures ana 
with thermometer to register accurately In 
range of 103^-105^C. ' ' 




oee KemarKS 


tapacity tor i-cd mi uoocn unuLioLc, 
.1-150 ml EVAPORATING DISH and 1-6cm 
WATCH GLASS or PLANCHET per station . 


OVEN, a second oven as described above or a 
/steam bath for use at 98''C 


s 


See Remarks 

._ * ^ 


G*pacity for 1-150 ml EVAPORATING 
DISH per station " 


! 

PAPER CLIPS 


N/N ^ 


* — ** 

1 




PENCILS, WAX HARKING 


All * . ■ 


1 


J : 

f 


. pH METERS, ELECTROHETRIC, accurate to at least 
1 pn Ufiit, each with eiectroue^s; 

4 

\ " ^ 


A/A 

N/N . 
P 


1 

'See Remarks 
See Remarks 
1 ■ 


Conducting the lab session twice 

lldlVCd WflC vd 1 IIUJKUCf IICCUCU* 1 

H - J -per 2 stations' 
N/N - 1 per 2 stations 


PIPlTS, dropping (medicine droppers; with Dulb . 
about 1 ml 


A IK 


See Remarks 


c in noQu Tor 02^2 


^ PIPETS, measiiWng, glass, 1 ml graUuated at 
* m ml ^ 




I 




PIPETS, measuring (Hohr)^ glass, 10 ml • 

. .38 .... 


r V 


See Remarks 

1 

* 


N/N - 1 for each bottlejaf color 
reagent 

* • 



DESCRIPTION 



PIPETS, volijmejtric transfer, 1 ml 



' PIBETS, vol uffie trie trafiifeit 2 ml 



P^ETS , \ 



PIPETS, volumetric transfer, 3 ml 



PIPETS, volumetrijc trapper, 5 ml 




■^^PtPETS, volumetric transfer 



, 10 m l"^ 



PlPETSj volumetric transfer, 20 ml 



PIPETS, 'volumetric tra^nsfer, 25 ml 



PI PETS volume trie transfer, 50 ml 



^IPETS/voiume^ric transfer, lOQ ml 



PIPETS, volujietric transfer* 100 ml with . 
top'ttnd VP-cut off for reduction column . 



PIPERS BULBS ^ large with opening shaped to 
fit variety of PIPET sizes 



,e ; jlPt^CHETS, alumi 
>*9Dout -6 cm dia 



num or stainless* steef. 



ameter 



PROP 
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iULBS 



A' 



TEST{S) 



H/N 
P 



K/H- 



H/H 
9 



F 

N/N 
P 



H 



F 
P 



H/N 



A/A P* 

F T 

H 



CI 
N/N 



QUANTITY 
STATION 



See Remarks 
See Remarks 



Sag Remarks 



See Remarks 



1 / 
See Remarks 
See Remarks 



3' ' 
See* Remarks 
. See Remarks 



See Remarks. 



1 

* I 



See Remarks 
1 ^ 
1-3 
1-2 



RErjARKS 



N/N - ^-per 4 stftions 
P - J per 6 stations 



/ 2 per 4 stations 
t 



1 per 6 stations 



t\ - may need graduated ^i pet jFor ti trator 
N/N -? 2. per 4 stations - ' 

P - 1 per 6 stations 



N/w- 2 per 4"stafions 
P - 1 per 6 stations 



. P - 1 per 6 stations 



^ 

, A/A T 1 for each battle of sample 



f 



N/.N)- 3 if possiBle _ 
g /- 2nd pipet - 1 per ^ stations 



REDUCTION CdUHNS can be purchasfed. 



WATCH GLASSES may be used instead. 

5-7 • 
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DESCRIPTION 


' TEST(S) 


QUAhTITV 
PER STATION ^ 


REMARKS 


* REAGENT SPOONS. '0.4 gram 


P 


1 




REDUCTION COLUMNS 


N/N 


1 


Can be^purchased or made. See 

"PI PETS, vol. transfer, 100 ml, etc" 


SAFETY GLASSES 


All 


See Remarks 


One pair for each person 


SIEVES. 60 mesh 


N/N 


1 




SPATULAS 

n 

•f 


A/A N/N 
' CI P 
H 


See Remarks 
i. 


A/A and P: One -in hood for transferring 
BOILING BEADS from cormon supply con- 
tainer. Other tests: One at eAch station 


SPECIFIC lOH METERS^ e%ch with a fluoride 
ion activity electrode- and a reference 
electrode or with a combination fluoride 
electrode 


F , 


1 


Conducting the lab vsession twice and 
^theh alternating with SPAONS test 
quarters the total number needed* 


SPECTROPHOTOMETERS* for use at 570» 540. . 
880 (or 650) nm. providing a Ifght path of 
at\least^l cm 

• ■ "* 


N/N 
P 


1 

See Remarks 
See Remarks 


F - 570 nm See "Retwrks'* for S^CIFIC 
ION METERS about number needed^ ^ 
N/N - 540 nm One per 3 stations 
P - 880 or 650 nm One per 3 stations, 
special' filter i phototAjbe miybe needed. 


• SPECTROPHOTOMETER CELLS, 1 cm f or Jnstruments 
" dh hand 1 

• ■ ■ , <y 


F 
N/N 
P 


See Remarks 


One for each instrument 

If matched^ sets of cells are available, 

then one set^ per instrument 


STANDS, titration with porcelain bases 


A/A N/N 
H 


1 




STIRRING APPARATUS, MAGNETIC . 






Ch or ne TITtATOR may Include a 
st rr no [{^c^^ni^m 


STOP HATCHES, 'or timing devices 


F 


1 




THERMOMETERS 


A/A N/N * 
F P 
H SC - 


See Refn^rks 


> — 
All - 1 for eaoh pH METER or SC METER 

• * 


TISSUES, small, soft, in boxes' 


CI 
S 

^c 

* 


See Remarks 
• 


CI - 1 box per 2 instruments 
S - 1 box pep. desiccator plus 1 box 

oer .balance^ 
SC - T box per Z^njtruments 



DESCRIPTION 



TITRATORS, amperometric with cell and any 
accessories, e.g.. pipets. 



TONGS, crucible," pairs 



TUBING, soft rubber, 4 cm 10, ;7.5 cm length 



TURBIDIMETERS, Nephelometers that measure 
light scattered at right angles to the < 
path of the incident li^ht, with cell and 
any standard accessories. 



VACUUM SOURCES: preferably a central service. 
An electri'c vacuum pump assembly with suit- 
able hoses, water traps and shi/boff valves 
and with capability of drawing 15 inc t^s o f 
mercury can be used. t 



WASH BOHLES, plastic squeeze type, 500 ml 



WATCH GLASSES, about 6 cm diameter 



WATERrfSTILL to produce water free of the 
constituent sought in each test. 



44 



ERIC 



TEST{S) 



CI 



S A/A 



N/N 



All 



All 



QUANTITY 
PER STATION 



1 



See Remarks 



REMARKS 



-Li- 



Conducting the lab session twice halves 
the total number needed. ^ 



Conducting the lab session twice halves 
the number needed. 



PLAHCHETS may be used instead. 



Ore, unless ion-free water is purchased. 



•1;" 
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LABORATORY REAGENT ItEQW^EHENTS 
implied from Section X in the IPW'i 



•J z 



5-10 



ALL QUANTITIES ARE_HINIHUHS 



ERIC 



DESCRIPTION 


QUANTITY 
PER STATION 


REMARKS 


AriniTV and ALKALINITY 


See Remarks 


'For DETAILS OF REAGENT PREPARATIONS, see 14th 
edition, "Standard Methods", pages 276 and 279 
(or the method cited if a later edition is approved). 


Buffer. pH 4,X - 1000 ml 
10.12 9 potassium biphthalate 


75 ml 


Used to standardize the pH meter fdr these tests 
anfl also ror rii ikhic/iii iim ic oiiu rnujrnuRoj. 
ConiDercial powders or tested solutions mav be used. 


Buffer. pH 6.X - 1000 ml 
3.388 g potassium dihydrogen phosphate 
3.533 g d1 sodium hydrogen phosphate 


150 ml 


Used to standardize the pH meter for thesa tests * 
a no also ror nMRuntoj . iii i ivn qhu 
PHOSPHORUS. Cormercial powders or tested solutions 
may be used. 


Buffer. pH 9.X - 1000 ml 

ftO n cnHliim borate decahvdrate (borax) 


75 ml 


Used to standardize the pH meter for these tests 
and ^Iso for HARDNESS. Conrnercial powders or ' 
tested solutions may be used. 


hydrogen peroxide. 30 % solution 


5 drops 


X 


Potassium biphthalate - 1000 ml 
in n 0 


See Remarks 


-Used to standardize 0.1 N sodium Jiy^xlde 


Sodium carbonate - 1000 ml 


See Remarks 


Used to standardize 0.1 N sulfuric or hydro- 
chloric acid. Also used for SAMPLE for 
Al>al1n1ty. 


Sodium hydroxldeT^JH-1000 ml 

11 Q 

^ 


See Remarks 


Used to prepare 0.020 N sodium hydroxide 


Sodium hydroxide. 0.020 N - 1000 ml 
200 ml 0.1 N sodium hydroxide 


15 ml 


Also used for SAMPLE for Alkalinity 


Sulfuric acid, 0.1 N - 1000 ml 
3.0 ml concentrated sulfuric acid 


See Remarks 

* 


Used to prepare u.UtU rt stonaara ium 
use 0.1 \N hydrochloric acid Instead of sulfuric* 
Prepare by dilutind 8.3 ml HCl to 1 liter. 


Ciii^iib*4/« AriH n non fj * innn 'ml 

jUITUriC OCIQ. u.u^u W iUUU nil ; 

200 ml D.l N sulfuric acid J 


25 rql ' 


-Can prepare 200 njl- 0.020 N hydrochloric acid 
, the same way. - v ; ' 
\ -Also used for SAMPLE for Acidity 


'Sample fo(* atldlty - 1000 ml 

300 ml 0.020 N sulfuric or hydrochloric 
0 acid 


50 ml 


i::4((astewater treatment plant Influents or effluents 
known to contain acids may be used. 



4G. 



7y 



DESCRIPTION . 



QUANTITY 
PER STATION 



REH^KS 



S^ple foi* alkalinity - 1000 ml 

300 ml i).02i3 N^sodiuTi carbonate 



50 ml 



Wastewater treatinent plant 4jifluents or effluents 
known to contain alkalinity in^y be used. 

1, - . 



Sample for alkalinity - 1000 ml 

200 nl 0.020 N sod i urn ^ hydroxide 



^ 50 nl 



Wastewater treatment plant i/fluents or effluents 
know to contain alkalinity may be used.^ 



CHLORyiE, Airperoretric (Back) Titration 



See Remarks 



For DETAILS OF REAGEHT PREPARATIOT j, see 14th 
edition "Standard Methods", page 318 (or the 
rnethod cited if a later edition is approved). 



Arsenite solution, OJ N - 1000 ml 
4,95 g arsenic trioxide 
15 g sodim hydroxide 
carbpn dioxide to saturate 250 ml sol 



See Remarks 



Used to standardize 0.1 N iodine solution 



Buffer, pH 4.0 - 1000 ml 

. 243 g sodium acetate tr\hydrate 
' 4lB0 g glacial acetic acid 



8 ml 



This reagent can be purchased. 



Hydrochloric dcid - 5 to 10 drops 



See Remarks 



Used In st^ardizing 0.1 N iodine solution.^ 



Iodine solution, OTl M - 1000 ml 
40 g potassium Iodide^ 
13 g resubllmed Iodine 



See Remarks 



Used to prepare 0.0282 N iodine solution 

The 0.1 N iodine solution can be purchased 

t 



Iodine solution, 0.0282 N - 1000 ml 
25 g potassium Iodide 
'v 282 ml of solution prepared to be 
0.1 N iodine 

\ \ 



2 ml 



Used as a titrant in the test and also to 
standardize* phenylarsine oxld^^solutlon. 
Mctual amount of 0.1 N Iodine oepends on 
results from its ^tandardizartion. 



This reagenT^n be purcliased. Must use 0.0282 N 
iodine sblution to finalize this and then to check 
the final normality. ' 



ERLC 



Phenylarsine oxide, 0.00564 H - 1000 jnl 

0.8 g phenylarsine oxide 
1.8 g" sodium hydroxide 
1 + 1 hydrochloric acid (to adjust pH) 
^ ' 0.05 g potassium Iodide 



/ 4o 



10 ml 



7 
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. -DESCRIPTION 

\ 


QUANTITY^ 
PER STArtON 


I 

REMARKS 




Potassium iodide crystals 


. 2 g * 


Also used in preparing some of the above reagents. 
One ml of a- solution of 5<parts KI in 95 parts 
distilled waterxan.be used instead of 2 g 
of crystals. 


Sodium chloride, U.S. P., pellets 


20 i 


Electrolyte for cell ' ' 


—t 


Starch indicator 

1 g soluble powder 


See Remi^rks 


Used to standardize 0.1 N iodine and 0,00564 N 
^jhenylarsift oxide 


« 

Sanple 

* 

* 


Ann rA 
Huu nil 

* 


ufioiAbLt -•Prepare just prior to use, doout 
3 mg/liter. Dilute a chlorine solution or 
a hypochlorite bleach, A chlorinated plant 
effluent may be used. 


FLUORIDE, SPADHS and ^Electrode 


« oee KemarKS 


ror UtTAlLo Ur KtAGtNT PKtPAKAIlUN, see 14tf)^ 
edition, **Standard Methods", and page 393 and 392 
(or the method cited if a later ^edition is 
approved). 


Acid Zirconyl - SPADnS reagent - 1000 ml 
. * 500 ml SPADNS solution 

500 ml Zirconyl * acid reagent 


/3 mi * 


inis comoined reagent is stable for at least 
two years. 

^^ADNS solution and Zirconyl -acid reagent 
are nsted oeiow« 

i 


Fluoride stock solution - 1000 ml ^ 
0.2210 g anhydrous sodium flupride 


See Remarks 


UsecHto make Fluoride standard solutions and 
Tour samples. 

* 




Fluoride standard, 1 mg 1000 ml • 
^0 ml stock solution 


100 ml 


UNSTABLE - Prepare just prior to use, 
i ^ ^ 


/ 


Fluoride standard, 2 mg - 1000 ml 
20 ml stock solution ^ 


100 ml 


Required if a pH meter is used. 


Fluoride standard, 10 mg - 1000 ml 
100 ml -stock solution 


60 ml 


* 

*• 

♦ 


• SPADNS solution - 1000 ml 

\ " l;9l6g SPAJDNS, sodium 2-(para- 
. > sulfophenyla2o)-l»8-dihydroxy-3, 
O / 6-napht/ialeoe disulfonate 

ERIC ^ 


See Remarks 

H 


This solut-fon is stable indefinitely if protected 
from direct sunlight. Used to make Acid 
Zirconyl -SPAONS reagent. 



nF^rOTDTTflH 
UCljLKir 1 lUn 

1 


VpjRn HIT 
PER STATION 


1 ^ ^ 

. REMARKS 


TISAB^- 1000 ml 

57 ml glacial acetic acid 

58 g sodium chloride 

4,0^ g 1, 2 cyclohej^lene dinitnlo tetra- 

acevic aciG \Luin/ 

^ 30 g sodiwn hydroxide 


300 ml* 

s 

A 
f 


This reagent can be purchased. 

*400 ml is required if a pH meter is used*. 

. r 


Zirconyl - acid reagent - 1000 ml 

VwCoo 3 zircunjri cniorice octanyorate 
700 ml concentrated hydrochloric acid 


See Remarks 
# 


Used to make Acid^irconyl*. - SPADNS reagent. 


5.5 ml fluoride stock solution 


inn ml 
iuu mi 


• 


^dH^i" iuuu mi A 
10.5 ml fluofide stock solution 


1 f\f\ mm^ 

luu ml 






Sample #3 - 1000 ml , '^^ 

^7.5 ml fluoride stock solution 
0.4437 g anhydrous sodium sulfate \ 


100 ^ 


4 

f 




-Sample #4 - lOOef ml 

9,5 ml fluoride stock solution 
52,752 mg aluminum potassium sulfate 
(also called. potassium ali/m) with *12 H^O 


100 ml 


J 


•r 


HARDNESS, titration ^ 


See Remarks 


For DETAILS OF REAGENT PREPARATION, see 14th 
edition, btandard Methods V page 203 (or the 
method cited If a later edition is approved) 


' Buffer, pH 6,X 


100 ml 


See thfs item in ACIDITY and ALKALINITY section 


• Buffer, pH 9.X 


100 ml 


See this item in AClFlTY and ALKALINITY section. 


♦ 


» 

Buffer^ test reagent - 1000 ml 
<f 67.6 g-aJiroonium chloride 

572 ml cqncentrated arrmonium hydroxide , 
4.716 g EDTA (also listed below) 
3^^20 g magnesium sulfate |*7 H;>0 OR 
2.576 g magnesium chloride -6 ^H^tT . 


6 ml 


Store in tightly-stoppered plastic or resistant- 
glass container. Do not store more than a month's 
supply in a frequently opened container. See 
'^Standard Methods*' regarding alternate "odorless 
buffers.." 




Calcium carbonate - 1000 ml t 

-J. 000 g arttiydrous calcium carbonate 
. 1+L hydrochloric acid t^ dissohe calcium 
• carbonate and adjust pH 
3N(l+4) ammonium hydroxide for pH 
3 drops methyl red indicator^ ' 


25 ml / 
* 


Also used to standardize EDTA. 
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DESCRIPTION 



EOtA,*(f.jQl H - 1000 jnP 

3.723 g disodiw ethyl eneii amine tetra- 
acetate d1 hydrate ^ 



* Indicator 

• 0.5 f ErlochrOme Black T 
' f*. 100 g^sodium chloride 

»4 * * ' ' 



rnhibltor 

See Reparks 



4- 



Sample - '1000 ml • 
* ' 'lO-.ml calciuDi ciSrbdnate solution 



'■ NlTRATE/HimiTE, Cadmium Reduction 




Anuiorrium chloride - ECfTA, cone. - 1000 ml ■ 
.1.7 g diSTodium ethyl enedi amine tetra- 
acetate 

ISg amcBonium chloVide 

cone, anjnoniujn-hydroxtde tO adjust pH 

O 



QUANTITY 
PER STATION 



75 ml 



0.6 g 



25 ml 

r 



See Remarks 



610 ral 



Anrooriium chloride - EOTA, dflute' 7 1000 ml 
. 6jD0 ml concentrated 5olutioi>^ 



AniTK)r\lyni hydcoxide^ concentrated^- 



Buffer, pH 6.x 



Ca^Jmium, granulated 40-60 meshv 



pERiC 



Color reagent - 1000 ml ' * 

10 g sulfanilamide . ' • ' 
^ .1 ^'N (l-naphthyl)-fethylenjedi amine 
di hydrochloride . 
^00 ml cqncenti'ated phosphoric acid 



350 ml 



1 



100 ml 



100 ml 



'vgO g 



REMARKS 



See '^Standard Methods'' for corrmercial 
equivalents. 



See "Standard 
odsl' for discussion and choices* 



Tkis is usually not r,equired 



A wastewater treatment plant sample may be used 
'if it will give positive hardness results. 



For DETAILS OF REAGENT PREPARATIONS , see 1974 . 
Mk, ''Methods for Chemical Analysis*', page 202 

(oiV^he method cited if a later edition is approved) 
^ ^ ^ 



4(J0 nK is used for thp'.testing of the assigned 
C4) somions.^Jhe add^tiopal 210 ml is used 
to prepare 350 rtu dilute solution for pref>anng 



prepare 3 
one colifniK 



Fo/pikdiustment W sample 

s item in'ACI^Y and ALKALINITY section. ' 



See 



See thfs item irAc{DIT\and ALKALINITY section. 

• .\ T 



Can be purchased 



r 



bo 



DESCRIPTION 


QUMITV 
PfR STATION 


REMARKS 


Copper sulfate, 21 - 1000 ml 

20 g copper sulfate pentahydrate 


200 ml 




Hydrochloric acid/ concentrated 


^ 1 ml 


For pH adjustment 


Hydrochloric acid, 6N-1000 ml 

500 ml concentrated hydrochloric acid . 


60^ ml * 




Potassium nitrate stock - 1000 ml 
7.218 Q potassium nitrate 
'2 ml cnloroform 


See Remarks 


UsecJ to prepare actiN^ion and standard solutions. 
This solution is st^hyfe for At least si^ months » x 

kept under refnigeratfon. 


Potassium nitrate activation solution r 
1000 mr ' 

1 ml stock solution \^ 


25 ml ' ' - 


UNSTABLE - prepare just before use. 

• 

i 


Potassium nitrate standard - 1000 ml 
' 10 ml stock solution Ufoj>4- cm cells) 

A '- 


15 ml 


Also used to prepare sample 
UNSTABLE - prepare just use. 


Potassium nitrite stock • 1000 ml 
6.072 9 potassium nitrite 
2 ml chloroform 


See Remarks 


\ ' — : 

Us£(l to prepare standard solution. 
This solution ts stable tor, about three 
months, kept under refrigeration. • ; 


Potassium nitrite .standard - 1000 ml 

10 ml stock solution (for 1 cm cells) 


Iff —.1 
15 ml 


Al^o used to prepare sample. 
UNSTABLE - prepare just before use. * 


Sample - 1000 ml 

40 ml njt;rate standard 
40 ml nitrite standard 


50 ml 


UNSTABLE - prepare just before use. 

A wastewatcjr treatinent piant ddwic can ue u^cu* 

This should contain both nitrate and^nitrite. 


PHOSPHORUS, Digestion i Reduction 


See Remarks 


rOr UblAILb wr KtMUtili r r\Lrr\KMl iUriDi 

EPA, "Jlethods for Chemical Analysis", pa© 252 i<Jr 
the method cited if a later edition fs approved/. 


Ammonium persulfate 


1.2 9 




Buffer, pH 4.x - 


100 ml 


See this item in ACIDITY and ALKALINITY section 


^ Buffer, pH 6.X 

EMC * 50 - 


100 ml 


. See this item- in ACIDITY anil AimiHlTY section 

. . • 5-15' 57 
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• DESCRIPTION 


QUANTITY 
PER STATION 


REMARKS 


Corablned Reagent - 1000 ml 
70 ol sulfuric acid* cone*, diluted to 500 ml 
0.1372 a antimony DOtasslun tartrate in sol. 
6 g arronium molybdate in solution 
'^28 g ascorbic acid Jn solution 


24 ml 


LIMITED STABILITY - Combine theVour solutions 
just before use. Follow all preparation 
instructions carefully/ — 


Potassium acid phosphate stock - 1000 ml 

0.2197 g potassium di hydrogen phosphate 


See Remarks 


Used to prepare standard solution and sample. 


Potassiun acid phosphate standard - 1000 ml 
20 tor stock solution (for 1 cm cells) 


70 ml 


UNSTABLE - Prepare^just before use. * 

* 


Sodium hydroxide, lOH-1000 ml . , 
400 g sodium hydroxide 


'V 10 ml 


For pH adjustment 


Sodium hydroxide D.lH-1000 ml 
4 g sodium hydroxide 


'V 5 ml 


For pH adjustment - ^ * 


Sulfuric acid, IIH-IOOD ml 
^ * 310 cjl concentrated sulfuric acid 


'V *4 ml 


For digestion and for treating sample ^ 


Sulfuric aqid, 0 JlH-1000 ml 

3.1 ml concentrated sulfuric'acid 


'V 5 ml ^ 


For pH adjustment 


SamJ)le - 1000 ml * . 
10 ml' stock solution 


5(f ml 


UNSTABLE Prepare just before use^ A wastewater | 
sample containing phosphorus may be usea. ' 


SOUDS, Total and Suspended 


See Remarks 


No reagents ^re needed for these gravimetric 
tests. 


Sample, plant influent 

25 to 200 mg total or suspended residue 


'V'200 ml 
- 


If a treatment plant sample is not available, 
3 Quality control Sampie ot audpcnoca auiiua 
could be used fpr both tests. EPA-EMSL, 
Cincinnati, Ohio 45268 is one supplier. 


• ' Sample, plant effluent 

25 to 200 mg suspended residue 


'v 100 ml 


See above Remarks for alternative. 


skciFIC CONDUCTANCE, met^r 

1 

ERIC . 55 * ' . 

* 


See Remarks 


For DETAILS OF REAGENT. PREPARATIONS, see 14th 
edition, "Standard- Methods", page 74 (or the 
method cited if a later edition is ap^oyed). 

' 0 J 



DESCRIPTION 


QUANTITY 
PER STAT low 


REMARKS 


Potasslunf Chloride stock» lN-1000 ml 
74.56 g potassium chloride 


See Remarks 


Used to prepare two stanoaros and bantpie a 

^ , 


Potassium chloride, O.lH-1000 nil 
100 ml IH solution 


400 ml . 


Also used- to prepare u.uui m, solution and 

Sample B. * * ' 

1 ' ' 


n-.^^__l ^Ll^^lJ^ A Al ti 1 AAA 1 

Potassium chloride » O.OIN^IOOO ml 

10 ml IN solutiOD , ' 


JIAA 1 

400 ml 


Also used to prepare o.oooin solution and 
.Samifle C. 


\ 

\ Potassiurfi chloride, (hOOlH-lOOO ml 
\ 10 mi O.IH solution 


il A A 1 

400 ml 




/ ^ ^ X ^l.l^^XJ<v A AAAl U 1 AAA 1 

' Potassium chloride, O^OOOlnHOOO ml 
10 ml O.OIn' solution 


'100 ml 

1 




Sample A - 1000 ml 
t ^ 10 to 100 ml in solution > 


400 ml 


A water sao^le with rittasurable conductivity 
may be used. ^ 


Sample B - 1000 nil 

10-100 ml OJN solution 


400,ml ^ ' 


A water sample with measurable conductivity 
may be used. ^ 


Sample C - 1000 ml 
* ' - 10-100 ml O.OIN solution 


* 400 ml • 


A water sample with measurable conductivity 
may be used. " 


TURBIDITY, Nephelometer 


See Remarks 


For DETAILS OF REAGENT PREPARATIONS » see 1974 

EPA» "Methods for Chemical Analysis", page 296 

for the method cited if a later edition is aoorovedh 


Formazin stock, 400 NTU-1000 ml 
1 g hydrazine sulfate 
10 g hexamethylenetetramine 


. 10, ml 


The jtock is a mixtur* of solutions of the two. 
chemicals listed. * 

Also used to prepare Formazin standard : 


Formazin standard, 40 NTU-1000 ml 
100 ml Formazin stock 


See Remarks 

• 

• 


Used to make sample. 


Manufacturer's standards 


See Remarks 


As supplied to standardize the meter. 


Sample One - 1000 ml 

5 ml 40 NTU standard 


50 ml 


A wate^ sanjple with measurable turbidity \ 
may be* used. ^ 


Sample* Two - Tap Water 

' G.) 


50 ml 

* 


Another wdter sample with measurable ' 
turbidity may be used, 

■ 



PART II - INSTRUCTIONAL PACKAGE WORKSHEETS 

«■ ~\ - . 

The Worksheets are for guidance to the Instructor who develops the 

* sujbject matter covere'd in the course. These Worksheets are not 
scripts. The Instructor will need to niake extensive and detaiTed ^ 
preparation in order to perform the assigned tasks effectively 

* and efficiently. The Instructional Package Worksheets do provide 

a perspective of each analytical procedure, the learning achievement 
levels the students should attain, available audiovisual and other 
instructional resources, and an example course of action in prfe:- 
course preparation and classroom/laboratory instruction. The 
Instructor is free to modify the Worksheets to meet individual 
needs. It s^hould be noted however, that associated additions and 
deletions will then be required in Sections V through XI of the 
Worksheet, and in Sections E wid F of Part I. 

Application of these Instructional Packages yill help the Instructor 
to reduce the time required for planning and organizing a strategy 
of preparation and instruction. However, time and effort are 
required for physical preparations for cYassroom and Jaboratory 
instruction; time and effort are required for rehearsals of 
Instructor performance in classroom and laboratory. These require- 
ments never can be met by such an Jnstructor's Guide as this, ultimately 
the Instructor is the key person in assuring that the student acquires 
the needed knowledge and skills. v 
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\ . GUIDELINES FOR 

^ INSTRUCTIONAL JPACKAGE WORKSHEET 



/ 

\ 



I. SUBJECt/kAHER: Course Ob(ject1ves - Introductions 
II. UNIT 01^ INSTRUCTION: Suiinary of Topilc Presentation 

III. ESTIMATED TIME: . 15 minutes . ' • - ' 

IV. JUSTIFICATION FOR THIS INSTRUCTIONAL QBJECTIVE: To give overview Of course 
and allow class to begin to know each oth^r. 

V. ENTRY. LEVEL BEHAVIOR: 

A: Application and acceptance as a participant in the course^ 
8. Registration forms and details have been completed. 
VI. INSTRUCTIONAL OBOECTIVE: ' \ i 

A. Terminal Behavior : The participant will fiave an overview of the course 
schedule, be able to use the training manual and correlate it to the 
agenda, andf will know the requirements for successful completion of the - 
course as stipulated for earning continuing education urrlts. Ke/she 
will also. know more about the other members of the class. 

■ • 

B. Conditions : He/5he will be provided with a course' schedule, a copy 
of the training manual, and a short discussion by the Course Director. 

C. Accepted Performance : Attention during the discussion andiise of the 
provided materials as /directed. ' 

VII. INSTRUCTIONAL RESOURCES: > . ' 

A. Available- Media ; 

1. The course schedule ' , ^ 

2. The training manual _ ' . ^ 

B. Suggested Media ; • ■ " ' ' 

« 

♦ 1. None ■ \^ m ' . ; ■ 

VIII. INSTRUCTIONAL APPROACH : - • 

A.- Preparation for Instruction :- 

1. Prepare a. smnnary of the employers of the participants. 

2. Review the requirements you have established for award of 
continuing education units for this course. If ^ppjlcabl^e. . • , 
At NTOTC, we awarded 2.5 CEU's (1500 minutes conta^ time) • 
with the following nequirements: • " 

/ER|c4).8a.9.80 . ^ ' ^'^ V ; ' . .7-1 



a. 9S% attendance 

* • ^ 

, . Satisfactory participation in class arfd laboratory sessions 

as Judged by -the course instructors 

c. A score of 70% or more on the post-course evaluation if the 
pre-course score on the same test was less than 503J. Pre- , 
-course scores of 5035 or higher are to improve at least 
^ 2035 to a maximum requirement of 9035, Any exceptions' to- this 
standard must be documented in the course file. 

3, Duplic?ite copies of the course schedule for each student, 

4, Secure a copy of the training manual for eacL student, 
B. Se3uencin3^>sy 

■ 

1. Welcome 

2^5^uninary of employers of class participants. Spejual .welcome to 
, "'people from other countries . 

3. Brief overview of course topics using the beginning pages in the 
training -manual . 

a. Use page with course description. Restate the course objectives 
including the list of topics in the final paragraph. 

b. ^ Contents page - location of lecture and laboratory outlines, 

4. Agenda ' ^ 

a. Note topics and manual outline numbers. 

b. fto^e breaks and lunch times. They schedule own break during 
laboratory sessions.' ^ 

c. Note time' course ends. 

d. General format is lecture, laboratory, follow-up discussion 
. for each topic. 

5. Scan outlines before class, especially T&boratory procedures. 



6.. Explain requirements for earning continuing education units for 
course (if applicable). 

7. Have each person rise and give name, employer, and principle job 
responsibilities. 

IX. IPH EQUIPMENT AND SUPPLY REQUIREMENTS: 

* 

A. For each^ student ; \ , 

, • 1. One copy of the training manual. 
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2. One copy of the course schedule.. 



t 



X. IPH EQUIPMENTS SUPPLY REQUIREMENTS: 
Ac> None 



V 




. ' GUIDELINES FOR 

^ ^ INpRUCTIONAL PACKAGE WORKSHEET 

I. SUBJECT MATTER: Pr^-Course - Post-Course Evaluation ^ 

IL UNIT OF INSTRUCTION: Summary of NTOTC Use af the Tesjt 

III. ESTIMATED TIME: 75 minutes (30 + 45) 

IV. JUSTIFICATION FOR Ms INSTRUCTIONAL OBJECTIVE: There is an ."Accepted 
Performance" standard stated in the "Instructional Objective" for each 
subject in this course (VI C. in each IPW). It states the mode of 
evaluation used ar NTOTC for that subject arid includes the requirement 
that the participant mustlcorrectly answer 70% of the items oir<be 
subject in the post-course evaluation. Thus a minimum final score 

of 70% on the post-test is required. To earn continuing education 
units for the entire course (2.5^CEU's). NTOTC also requires evidence 
of increased knowledge by an incfe^ase" of 2Qj points or ippre" (to a 
maximum ^requirement of 90%) in the sqore for the same test taken 
before and, after participating in the course. 

T-he test contains items for every topic in the course. You may find ^ 
these items useful even if you prefer to administer d written*test 
for each topic as tt is completed. You can compile topical tests 
using these items plus your own questions to obtain a more comprehensive 
evaluation of achievement regat^ding the individual subjects. (You may 
need to increase the time allotments given in the NTOTC course schedule 
for this additional evaluation activity). 

V. ENTRY LEVEL BEHAVIOR: . ^ f". 

A. , Pre-Course Evaluation 

. ■ 

1. Is a chemist or chemistry technician 

2. Has the prerequisites to participate in the course 

B. , Post-Course Evaluation 

1. Attended 95% of the course 

■ ^ 

VI. INSTRUCTIONAL OBJECTIVE': 



♦ 



A« Terminal Behavior ; The'parti/doant will answer the same set of test 
questions fc^efore and after participating in the course to ful-fiJl the 
"requirement' for award of 2.5 continuing education units for the course. 

B. Conditions ; He/she will be given the test and 30 minutes. 

C. Accepted Performance! An initial grade of less than 50 should increase to 
70 or more. An Initial grade of 50 or more should increase 20 points 
wifH 90 as a maximum required score. ^ 

t- * • ^ 

AT(100.4).9a.U.80 ■ - 8*1 
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VII. INSTRUCTIONAL RESOURCES: - 

A. Available Kedia : 

\. A set oft questions on main points presented for each topic on the 
NTOTC cpurse schedule, afh answer sheet, scoring information and 
a key are at the end of this IPW. 

2. An Example letter sent to participants who attended 95X of the 
course 6ut are not awarded CEU's is at the end of this IPW. 

3. An, example letter sent to participants who did not attend 9^% 
of the course so are not awarded CEU"s or a course certificate 
is at the end of this IPW* r 

VI IK INSTRUCTIONAL APPROACH: 

A. Preparation forMnstructibn : 

. 1. Di/p^licate one cOpy of the questions e'^tised and two copies 
of the answer sheet for -each student* 

Sequencing : 

< 

1. Before the cdurse topics are presented - 30 minutes 
* ^ * • 

a* If the "Instructional Objective" (VI above) has not been 
presented to the participants (in the preceding "Course 
Objectives" IPW), explain it now- * ^ . 

b. Distribute one copy of questions and one answer sheet 
T to each participant* . * , 

c* Go over the direGfe^ons. . Emph&size that one should not 
write anything on the question sheets^ 

* . ' d* AUow'the rest of 30 minutes^ for each to complete the 

answer sheet* * ^ 
■ * 

e. Collect all distributed materials* Make sure that each, 
answer sheet has the name and date recorded, 

2* Outside o/ class: ' ' ^ ^, 

a/ Check all question sheets to be sure none have been markea 
in any^^ay* Reserve for future use* 

b* Correct the answpr sheets and assign scores* 

* 

c* The results for groups of Items are Indicators of each 
" participant's entry level knowledge about each topic. 

3* After the course topics are presented - 30 minutes 

a*^ Distribute the same question she^'ets and one blank answer * 
sheet t6 each participant ^ ^ 
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b. Repeat the procedures In J. c. through e. above 

After collecting complet^ sarveys - 15 minutes 

a. Use acetates of the question sheets with circled answers ^ 
to^go through the test ^estionras a summary of course • ^ 
content. _ - ' 

5. Outside of class: . \C/ 

- , a. Check all question sheetf to be sure none hav^een r»6rked 
in any way,^ Reserve the clean coptes for futur^use. 

b\ Correct the answer sheets and assign scores* 

c. For eac^ participant, r^ecbrd^the pre-course and post-course 
scores. • . . ■ 

d. Use the "Accepted Performance" standard to determine wfiich 
' participants have earned the CEU*s for the course. ^ 

* * * " 

e. Take appropriate action for. each student regarding this 
requirement for award of continuing efctocation units. ^ 

K At NTOTC, the action for those earning the CEU's is to 

^ - JLmake arrangements for" recording^Jhe award on the person's 

course^geriifioate. Those who attended the entire course, 

' but who did not earn.CEU's/ receive a cburse certificate 

=and a letter documenting why the CEU's are not^ecorded 

on the Certificate,. (An example of the letter is at the 

«nd of' this IPWK 
, * \ ■ 

f. Inspect the answer sheets, item-by-item, A tally of tile , 
errors per item can seVve as an evaluatiioff of the^ instructtv 
given on the topic involved, as well as of the participants^' 
mastery of the topic |0f the item (or group^^f items). Make>^ 
a note if ?ny changes in the ins^trtictional approach for. .topics : 

/ should bf planned for future courses. 

g. File the scored a>iswef* sheets with any t^her evaluation 

^ informJtion^ about Jthe students. ' . ^ 

IPW EQUIPMENT AND SUPPLY REQUI^REMEN^tS: . ^ , yf 

A, For Each Student : , " ' 

. 1. One copy of .the test questions and two copies, of the answer 
sheet for each". . " 

1 . ■ ' • 
IPW, REAGENT REQUIREMENTS: ^ 

A. None " ' ^ 



INORGANIC ANAIYSES IN WATER QUALITY PROGRAMS 

EVALUATION 

r 

- Please DO NOT write on the question sheets. 

- Write-your name on the answer sheet. . ^ 

- CIRCLE the letter(s) of your answer choice(s) next to the corresponding * 
question number pN JHE ANSWER SHEET. 

- Some items have more than one correct choice. ^ 

- Wrong answers will be subtracted from correct answers to arrive at a 
final score for' each item. -t-.^ - 

\ 

K A "representative" water sample represents 

'a. the be$t water quality area of the source at the time of sampling. 

b. the conditions existing \x\ the water quality of the soarce at the 

time of sampling. v . ^ ^ 

c. The worst water quality afea of the source at the time of sampling. 



2. Written procedures to provide an accurate record for the chaln-of-custody 
of monitoring samples should be developed for 

a. sample collection and transport. 

b. sample collectiort, transport and delivery to a laboratory. ♦ 
sample collection, transport, delivery to a laboratory and distri- 
bution ^tb analyst(s). • : 

d. sample^xollection, transport, delivery to a laboratory ,*.distribution 
to,analySt(^) and^storage or disposal. 

3. For NPOES' samples, the firs^t source of information about preservation 
- measures to be applied are % . 

■ 

a. those develbped by the responsible laboratory." 
. rb. those JTublished in the source of the^analytical method to be used. 

c. those published in the EPA ''Methods for Chemical Analysis of 
'Water and Wastes." . ' . , " 

d. those pui)lishea in the Federal Register^ 

4* The, first consideration wh^n drawing up a time schedule for analyzing sampl 

a. the preservative used. 

, b. tt^e-^umber. of analysts available. 

c. thtnolding time guidel ine^Dr the constituent of interest. 

d. the quality control checks to be*'\ispd. ^^'l 



"e^ the number of samples to be processed. 



* 

Some^Uems have more* than one correct choice* 



5* Which of the following have the right .to apply for permission to use a 
procedure different fr6m those -published in the Federal Register for 
NPD^or drinking water compliance analyses? 

a. A permit holder ^ 

A representative of a monitorihg agency ^ 

A rei)resent6tive 6f a certified laboratory 

A representative of a^. non->certified laboratory 

e. A representative of a'n instrumejrit manufacturer ♦ ^ 

6 According to Federal Register regulations, which cff the following apply/applies 
to field kits for HPDES^ compl iance monitoring? 

a. Field kits may never be used. 

b. If a kit contains all the reagjsnts and equipment listed in a referenced 
method, it may be used* 

c Field kits with non-referenced reagents^ and/or equipment are considered 
an alternative procedure and .require specific permtssion for use* 

7* Which of the following is/are precision statistics? ^ * " ^ 

a. % relative error . ^ 
b- % relative -Standard deviation 

c. % bias 

d- % recovery - ^ 

e. range * \ 

f- standard deviation * ' ' 

8. Which of the following is/are related to control of accuracy? 

a* Analysis of reagent blanks 

b. Analysis of duplicate samples 

c. Analysis of spiked samples * 9 

d* Analysis of standards to check reproducibili'ty of a curve 
e. Analysis using standard addition techniques 

9. When an ajialyst begins a titration, which of the following is/are unknown? ^ * 

a* The concentration in the sample. . * " 

b. The canc^tration in the titrant (standard solution) ' 

^ c. The volume of .sample 

d* The. volume of titrant required 



10* What is another name for a substance Ihiich is a proton acceptor? 

a. acid ^ ^ ^ 

b. base ' ' , 



o. salt 
d- Isomer 
e'. polymer 
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Some I'^efli^^have tnore than one correct choice. 



11. If a volume requirement is stated as "50.0" ml, which one of the following should 
be used to measure and deliver it? 

a. A graduated 50 ml beaker ^ ' . 

b. A graduated 50 jnl erlenmeyer flask 

c. A 50 ml gradyated cylinder 

d. A 50 ml volumetric pipet « ^ 
12- In reference to volumetric analyses, which of the following is/are true? 

a. Volumetric analysis requires a completed chemical reaction. 

b. Volumetric analysis requires'an indicator of when the correct volume 
of titrant has been used, * * 

c. Calculations for volumetric analyses represent the molarity relationships 
of the solutions involved In a chemical reaction. 

d. Volumetric analysis cannot be used to determine the weight Ojif a constitueat 
in a volume of sample. ' ' ' / 

13\ The. end point for an alkalijiity determination on an NPDES sample is 

a. the neutralization product pH for. organic acids. 

b. the neutraTizatipn product pH for mineral acids. 

c. the neutralization product pH for alkali metal, ions. 

d. the neutral i^at^i on j^roduct pH for hydroxide ions. % ' / s 

e. the neutralization product ^)H,for bicarbonate ions. ^ 

14. Which of the following' describe(s) every buffer? 

a. It keeps the pH at 7.0 " ^ 

b. It resists changes in pH. 
It controls volatile interferences. 

r d. It keeps ao -acid pH. ' * * 

e. It keeps a basics pH. ^ 

15. Reaction completion in a total hardness titration produces a * 

* - * . 

a. . blue color. . ■ 

" b. green color- > 

c. red color- ' - . 
^ d. pH,4.5 

e-'"pH 8-2 ' . 

f f. change in amperage- * ^ . 

16. What i^"the titrant the buret) for a total hardness (Jet^ination? ' , • ■ 

* 

" a.. EDTA 

Combined reagent 
0.02 N hydrochloric-acid 
' PhenyTarsine oxide 
e. SPADNS reagent ^ ' . 
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Some items have more than one correct choice. • 

"4 . N • • • 

17. One Indicator whi^h is approved for use in a total hardness titration is 

a. phenolphthalein. 

b- starch ^ 

c. methyl red. ^ ^ " - 

d. * Eriochrome Black-T (EST). 
. e. f^ormazin. 

18. The end .point in one of the total residual chlorihe titration tests produces a 

^ a. blue-green color. \ 

b- green qolor. * ^ ^ , ' 

c. , red color. 

d. pH4.5' 

e. pH 8,2 . ■ ■ ^ 

f . change in amperage, , • 

19. A back- titration must be used to accurately determine total res^idual chlorine in 

a. samples held beyond 6 hours. > 

b. samples preserved with inorganic acids. 

c. samples- requiring pH adjustments.' 

d. sarhples with dissolved inorganic materials. 

e. sacnples with dissolved organic materials. 

20. The recognized method(s) to determine total residual chlorine for NPDES 
purposes is/are: • ' • 

a. Back-titration with phenylarsine oxide titrant 

b. Back-titration with iodine -titrant 

c. Direct tJtration with ferrous armonium sulfate titrant » 
<i- Color canparison using a DPD kit 

' ' ' 

ai. Th6,a*alVtical reactio/i used to determine total phosphorus produces a 

a. blue color. * " - 

b, green dolor, 

c, red color. ' ' . ^ 

d, .pH.4,5 ^ ' " - 

e. ^ 8.2 . f ^ . 

f. change In amper^^e, . _ . . ^ . 

22. The total phosphorus determination Includes 

a. sulfuric acid hydrolysis. • 

b. combined re^igent addition. . 

c. persulfate oxidation. . ' 

d. pH control. 

e. developing a standard curve. ' ' ^ 
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Some itenfis have more .than one correct choice* 

5 

23. To determine to^al phosphorus for NPDES requirements, all phosphorus in' the sam- 
ple must either already be in, or be converted to, which of the following forms? 

a. P; ' 

b. P-Oc 

x:. H3P0 j. ; . 

24- The analytical reaction used in the SPADNS determination of fluoride 
involves a 



a. blue color. ^ 

b. green color. 

c. red color. 

d. pH 4-5 ^ 
pH 8.2 

f. change in amperage. 

25. The distillation procedure for fluoride 



a. distills over interferences leaving F" behind 

b, distills ov^F* leaving interferences behind 
, c. jequires twiperaturo, measurements 

d. produces tTO color used for subsequent measurement 

^ e. requires fresji sul furic -acid for each ^mp>e 

26. The fluoride electrode, can be used with 

a. ' an expanded scale pH meter 

b. any pH meter 

c. a conductivity meter 

d. a specific ion meter 

e. a spectrophotometer with adapted connectors ^ 

V 

27. -The analytical reaction used in the cadmium reduction determination of 
nitrate and nit^ite produces a ^ - * ^ 

a. blue color. 

b. green color. 

c. red color, 

d. pH 4,5" . * . * ^ ^ 

e. pH 8.2 

• f. change in amperage. " * 

28. Interferences in the cadmium reduction method include 

« 

a. temperature change ^ 
b* grease clogging o^the coljjmn. - 
t. suspended solrds^n the column. 

d. the short-term usability of the cadmium. 

e. nitrate color interferences. 




? 
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* Some items have more than one corfect choice. 

6 - 

29. In the cadmium reduction method, the analysis depends on a test for': 

a. ammonium ions. 

b. copper ions. 
^, cadmium ions. 

d. nitrate ions. ^ ^ 

e. nitrite ions. 

30. For NPDES purposes , which of the following filters .is/are approved for the 
determination of non-filterable (suspended) and filt^able (dissolved) residues' 

a. asbesJtos/ 

b. paper fioers 

c. glass fibers 
8- membrane » 

e. paper mat j 

31. The drying temperature specified for NPDES determinations of total and 
non-filterable (suspended)' residues is , ^ ' 

a. 103-105*C " -A 

b. 180*C * 

c. 550*C 

32. The NPDES methods for residue (solids) determinations would be classed as 

a. automated. < 

b. gravimetric analyses. ' • ' . ^ ^ 

c. meter determination*^^^ 

d. photometric color imetry. ^ 



33. Before th^ final weight is ceflculated for suspended solids, 



a. only one weighing must be carried out after heating, 

b. Only two weighings must be carried out after heating. 

c. Pa constant weight must be obtained after heating. 

d. agreement on results must be obtained with a turbidimeter. 

e. agreement on results must be obtained with a conductivity meter. 

34. For NPDES or drinking water , turbidity is measured with 

■» 

a. an instrument containing a Hheatstone bridge. 

b. a reference solution to^determine potential differences. 

c. a colorijneter. ^ / 

d. a nephelometer. , ^ 

e. a spectrophotometer. 
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Sow iterA have more than one correct 

35. Turbidity is a parameter of water quality interest because 

a. results are< an accurate estimate of mg/L suspended solids. 

b. results are an accurate estimate bf rng/L dissolved solids. 

c. results indicate possibility of interference for chlorine disinfection process- 

d. results are an index tojthe aesthetic quality of water. v 

e. results indicate the efficiency of treatment processes. \ 

> • 

36. Standardization of the instrument used to measure turbidity for NP0E5 or 
drinking water^ j^ta involves the use of 

a. Formazin. ^ 

b. Fuller's jearth. 

c. a curve supplied by the manufacturer. 

d. a Jackson candle turbidimeter. 

e. Kaolin.-. 



For HPDES , specific conductivity is measured with 

a. an instrument containing a Wheatstone bridge. 

b. a reference solution to determine potential differences. 
. c. a colorimeter. 

d. a nephelometer. ^ ^ 

e. a spectrophotometer. 

38. Specific conductivity is a parameter of water. quality interest because 

a. results are an estimate of mg/L suspended solids. 

b. results are an estimate of mg/L dissolved solids. ^ 
^c. .results are used to determine flow patterns. \ 

A. results are used to signal "dumps** into a plant influent. 

' e. results are used to check the purity of distilled and deionized water. * 

39. Which of the following affect (s) the results for specific conductivity, measurements? 

a. the cell constant 

b, the color of th^ sample ' ^ ^ 

c» the temperature ' ' \ * 

d. the number and kind of ions in -a sample 

'e. the resistivity of sample components # , * 

40. ON THE ANSWER SHEET, list four tVtles (or the publishers^ of books of 
chemical procedures which are recognized in the Federal "Register as sources 
of national ly-te|ted analytical methods applicable to water samples. ' j 
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INORGANIC ANALYSES IN VATEK QUALITY PROGRAMS (100.4) 

ANSWER SHetT- 




DATE 



2. 


a b 


c* 


d ^ 






> 




- 3. 

\ -4- 


a b 


c 
c 


d 
d 


'e 


- 


* f 




0 m 


a D 


C 


u 


f ^ 




m 




6. 


a b 












r 


7. 


a b 


- c 


d 


e 


f 






8. 


a 1> 


c 


d 


e 






J 


9. 


a b 


c 


d 










in 


A h 
a u 




H 

u 






■ 




11. 


a b 


c 


d 










12. 


a b 


c 


d 








- 


13. 


a b 


c 


d 


e 








14. 


a b. 


c 


d 


e 




• * 






a D , 




u 




f . 
• 






16. 
17. 


a b 
a b 


c 

t - 


a ■ 

d 


e 
e 


V 






18. 


a b 


c 


d 


e 


f 


• 


■ 


a b 


# 

c 




e 








20. 


a b 


c 


d 










21. 
22. 

■ 


a -b- 

a^^ 'b 


c 
c 


d 
d 


e 
e 


f 

" /■ . 






24. 
25. 


a b 'Sf d 
a * b c^d 

a b c d " 


e 
e 


' y 


* 


* 

V 

\ 



26. 

27. 
^ 28. 

29. 
' 30. 



c 
c 



d 



e 



a ^ b 

a b e d e 

a b c d e 

a b c d e 



31. 


a 


b 


c 




















\ 






32. 

m 


a 


b 


c 


d 


• 








a 


b 


c 


d 


•* * 

e 


. \ 


* 

• 


34. 


a 


b 


c 


, d 


• e 




35, 


a 


b 


c 


d 


e 























36. 


a 


b 


c 


d 


e 






37. 


' a 


b 


c 


d 


e 


• 


ft- 


38. 


a 


b 


c 


d ' 


e 




t 


39. 


a 


b 


c 


d 


e 


m 




*40. 


a. 










\ 





. s 



C. 



77 
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INORGANIC ANALYSIS IN WATER QUALITY PROGRAMS 
EVALUATION 

SCORING INFORMATION 



There are 40 items on the test. Each Item was scored as an entity and 
had a maximum value of 2^ points. Within each item, any wrongs answers 
were subtracted from the correct answers, and the remainder (zero was 
the minimum used) was given the following credit for the item: 

L For items requiring only one correct answer: 

a. a remainder of 1, 2^ points ' 

2- For items requiring two correct answers: ^ 

a. a remainder of 1, l^i points 

3. For items requiring three correct answers: 
, a- a remainder of 2 or 3, Ih points 

b. a remainder of 1, 1^ points 

4. For items requiring four correct answers: 
a. a. remainder of 3 or 4^, 7h points 

a remainder of 2, 1^ points 



c- a remainder of P, no. credit 
5. For items requiring five correct answers 1 

a. a remainder of 4 or 5, 2^ points 

b. a remainder of. 2 or 3, 1^ points 

c. a remainjier of 1, no credit 



V 



♦NOTE: Missing answers were not .specifically counted. 

The scoring system is-^sed on the total number ^ 
of answers that should be given and thereby accounts 
for any missing answers. 
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INORGANIC. ANALYSES IN HATER QUALITY PROGRAMS (100.4) 

ANSWER SHEET 

NAME DATa ^ 



1 . a (p c , 

2. a .b c <5) (J^tl^n^ave d circled. If d plus others are circled, that's OK). 

3. a b c d ( ll/80» b is answer. Check if proposed d has been finalized). 



a b d e • 
5. ® © ® 0 



6. a (g) <D 

7. a (5 c d ©CD 

8. @ b © d g> 

9. @ b c © ' 
0. a @ c d e 



1. a b c (5) • 

2. ® © c d 
3- a b c d 

4". a c d e 

5. 0 b c d e 



6. (p b c d e 

7. a b c Q) , 

8. 'a b c d e 

9. a b c d ^ 
20.. a ® © d 



21. 0 b c d e f 

22. ® © © ©;© 

23. a b c (d) > , ' 

24. a b (c) d e f " . 

25. ' a (9 © d e ' r 



2^, Q b ■ c g) . e 
27. a b d e 



f 



r 



29.^ a b^ c d'd? ■ . 



31. ^a> b ' c • • 

32. a 6^' c d ] . 

^ 33. a b ^ d e * ^ 

34. a b c @ e 

•35. a b (J) g) . 

36. b c d e . » 

37 . b c d * g ' ■ ^ 

38. a (P © (P 

39. (a) b (gr 

40. a. Methods for Chemical Analysis of Water and-toStes 

" / 

or EPA - \ 



Of Water dgd V 



Standard Methods for the Examination of Water *d Wastewater 

• ' ■ ). 

or Standard Methods ^ 
or APHA-AWWA-WPCF * - • ^ 

c. Arihual Book of ASTM Standards (Part 31) 
or ASTH \ 



d. U.S. Geological slirvey Techniques of Water- Resources Investigations 

or Methods for Collection and Analysis of Water Samples for Dissolved 

Mineral? and Gases , . 

, or USGS . ' 

I ■ . y 8-15 



Date 




Our current policy Is not to award continuing education units for the 
c-ourse, tnorgjirtlc Analyses in Water Quality Control Programs, 
January 9-13,* 1978 unless a score of 50 or above on the pre-course 
evaluation Is increased by 20 points (or more to a maximum required 
final score of 90) on the post-course evaluation. Your scores jhowed 
in Increase of 17 -points, so the 'un1ts<are not recorded on your 
certificate. > ^ 

The course evaluation Is our objective basis for awarding continuing 
education units for the course.' Howevec, we realize that each person 
who attends has an Individual background of Interests and Individual 

fls 'to be achieved. The evaluation Items do not necessarily measure 
accomplishment of these individual goals nor all the Improvements 
knowledge an4 skills derived by each person in the class* 

Your effort and Interest in all the course activities indicated that 
you musj have been successful In achieving your personal goals. It 
was really a pleasure to have yoir in the class and we hope you will 
let us know if we can be of further service ^o you^ 

Sincerely yours, ' < ' ' 



Name r 
Course Coordinator 
National Training and. Operational 
Technology Center ' 

Enclosure - Certificate ^ 



SI 
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Date 



^ Address ^ ^ 



,.Oiif current policy fs nolt to award continuinrg- education units or course 
• •certificates ta'those who\o not attend at least 95% of the lecture/ 
- laboratory sessions. 



Thfs policy .v/i IV apply to you, since youryilloesS" prevented your parficir 
patloo in the Tuesday ^nd Wednesday activities , of the course. Inorganic ^ 
Analyses in^Water Quality Con^Vol Program, January 9-13, 1978. ■ 

j4-wouM, however, Ifketa ^knowledge your attendance and full partfcipatiop 
in the other three days of the, course, Tt.was really a pleasure to have' * . 

-^You irv the ejass and we/hbpe you will let us know fF we can be of furtheV ^ 
service to you. • - * ^ \ * ' ^ 



- 'Sincerely yoyrs. 



Xiairie 



Course Coordinator 
' f{at1orial Training* and OperationaT 
TBchnologyHentJi^r 



V 
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GUIDELINES FOR ' ' ' • *• <^ 

y INSTRl^ONAL PACKAGE WORKSHEET ■ " . ' 

,1. SUBJECT MATTER: Sample Handlihg - F.iel'd ThrougH Laboratory - 

II. UHIT OF INSTRUCTION: Sunmary of Jofii€-.Presentation 

III, ESTIMATED TIME: y, 30 minutes * ' . ^ 

IV. JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: A ba^i^lement of quality 
.assurance for chemical analytical .data is a reliable and -valid sampt^, 
properly preserved, stored and docuniervted. An analyst mu^t be knowledgeable 
abput sample handling to carry out his/her responsibilities. , 

V. ENTRY LEVEL BEHAVIOR: ' ' - . 

A. ' •Fundamental knowledge of Inorganic chemistry ' • ' \^ 

B. Though not essential, Up would aid comprehension/reterKtron of.infortna- 
, tion if the participanFhas sgme experience in chemical laboratory 

^ ' work involving water samples. 

VI. INSTRUCTIONAL OBJECTIVE: - ' • ' • . 

✓ 

A. TenninaT Behavior : The participant will- have an ov6rview of all the 
elements .of a program to assure a valtd, properly preserved sample, 
whose' integrity is documented from cdl^tion^to storage. 

' B. Conditions : He/she will be given the training manual, handouts 
\^ (VIL A. 4. and 5.) regarding sample preservation techniques, .and 
' a 30 minute discussion of *he elements involved. r 



^orrectl^ answer 70» of the items on this topic in^tfye post-ct)u^se 



C. Accepted Performance : He/she musr participate in the discission and 
^correcFfyi 
evaluation. 

VII. INSTRUCTIONAL R^OURCES: 

A.; Available Media : 



1^ One outline in the training mariual, "Sample Handling - Field Through/ 
Laboratory". ^ ^ ^' 

5. (optional) Copies for display of the standard reference books of 

' '.fnethods listed, in the training manual outline section, 

"VI* Methods of Analysis". ** ' 

. . . ' 

3. Eight slides,' X-17: Sampl-e Hartdling, listing items from divisions 
of the outline In tW training manual. (See XI Description of. 
Visual Materials). ■ 

' V, < . , r ... 

4. Haridout< The preservation procedures for samples collected for 
National Pollutant Discharge E-lmlnation System 'or State 

. " ^ * : • 

\ WP.SUR.sa.1pw.la.8.80 . ^ . 9-1 

\ ... ' f» 



o ' ■ . ' • St? '- \ 



Cgrtif ication report purposes are to be finalized in the Federal 
jgegfster someMme'after January, 1981* To^ensure that you * 
aistribute carpent informatior), contact ySSr Efi^Regional Quality 
Assurance Coordinator for copies of^ the approprilte information. 



5. Handout: The preservation .procedures specifically designed for , 
drinking w$ter samples have been 4)ubli shed in the U,S, EPA 4^ 
Report No, EPA 600/8-78-008, Hay, 1978. A copy of the^appl icable . ^ 
infoVmation is at the end of this iPW. 



B, Suggested^edia : 



• 1, None 



Vni. INSTRUCTIONAb-APPROACH: , ^ . ' / 

A. P reparation for Instruction : ^ ' ^ 

1. ,Review\isual materials and a^vailable hari^outs. 



\ 2, Prepare the lesSon using th^ Sequenti^ig below or "your own organ- 
ization of the mat-ferial, ' \ J 

3. Oupjicate copies .of any handout matej'ials. 

B. Sequencing : . ^~ ^ - — . — ^ 

1. Follow the outline in the training manual for discussion. 
Participants should use the outline, too. The slides, X-17,' 
Sample Handling, can b^ used to guHe the discussion according 
to the divisions in the training manual* outl ine. The 
divisions are rfefe*renced in'the following: . ' ' * 

^ a, I Planning a Sampje 4>rogram 



[) A. Discuss the factors to consideii - slide 1 

i g 



^ Define grab and composite samples - slide 1 ^ 

B. Oecislve Criteria for making decisions should be 
woven into the discussion. 



^ • b* 11 Representative Samples -^^ssociated ^factors - slide 3 

c. IIP Sample Identification - Topics for discussion - slfde 4 

4 * • ■' • _ 

d; IV Cont^Sfners - Considerations for discussion - slide 5 

- V Preservation, A, Functions - slide 6 

B. Gene^^a Methods slide 7 - . '/ 

^ -C. Speqific Hethcrts • Note sjrtjrces of infonmatjon ' . - 

D* /ederal Register Methods -•Distributed handouts and discuss.^^^ 

• 9-2 , • . - 
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f. VJ Names of Standard References for Methods - Display a copy 
as each title is given. 

.-P. Federal Register Methodology - Note that there are regula- 
tions for NPDES, State Certifications and Drinkinf Water. 
This topic is covered in detail in a "separate lesson, w 
Compliance Methodology. 

g. VII Order of Analyses - Based on holding times which depend 
on factors listed on slide 8. 
A. Give examples of different holding times 

Give sources of information 
■ * 

h. VHI Record Keeping . 

A. Field - kind 6f information 
^ BALab - kind of information ^ 

i. IX Sunmary (as in outline) 
IX; IPH EQUIPMENT AND SUl>PLY REQUIREMENTS: 

■ A. ^or each studeht ; > ' 

■ « 

1. One copy of handout material 
X. IPW reagent' REQUIREMENTS: ' ' " .. 

A. None • ' ^ ^ 

XI. DESCRIPTION OF VISUAL MATERIALS^ ^ i 

A. Eight slides, X-17:'Sainpre Handling - S«e next r#e. '/ 

" . • • r • ■ , . ■ • / 



COLLECTION Of 



SA>f LIMG SITE 

QUANTITY 
TYPE 



SLIDE. 



TYPES OF SWLES • » 

GRAB SAHPLE - IhOICATES cSfOlTION 
AT TIME OF SAXPLIHG 

COMPOSITE S;Wf>LE - INDICATES 
AVEWGt CONDITIOH OVER COHPOSITING 



PERIOD 



\ 



SLIDE. 



r 



REPRESDtJATiVE SAKPj^ES 

- CLEAM.COHTAINER 

COKPOSITING SAMPLES 
• PROPER EOUIPMENT 
' SLUDGE OR KX) * 



SLIDE. 



\ 



SWLE lOeHTlFICATlON 

• PROPER TAfi 

• USEFUL lOtiniFICATIOH 
INFOmATlON 

• SAKPtE CUSTODY 



SLIDE. 



SWlE COfiTAINERS 

^ AVAILABLE MATERIALS 

'.ChWICAL AND PjrrSICAL 
^fiTTERACnOWS 

' KAIL IMS REOUIRDSHTS 

' PRELIfirfiARY CHECK * ^ 

- CLEAMINS 

' STORAGE 



SLIDE. 



> 



/ 

PRESERVATION 



RETARD BIOLOGICAL-AC^^ION 

- RETARD PRECIP^ITATIOf* 

' OR HTOROltSiS 
t 

" REDUCE VOUTILITY 



SLIDE. 



GEXERM. KETHOOS Of 
SAWIE PftESCSVATION 

' pH CONTftOt 

' CK01I CM.- ADDITION 

-REFRIGERATION Oft 
fREEZINC . 



SLIDE. 
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TIKE IHTERVAL BCTVEEK 
COLLECTION AM) AMALTSIS 



0€PDlOSJ» -SW^pLE TYPE 
^ - STABILITY 

- STORAGE 
CONOITIOKS 



. SLIDE a_ 




From; IPA 600/8-75-0'08, May 1978 "Manual for Interim Certification of • 
Laboratories Involved i^ Analyzing Public Drinking Water Supplies" 

I "' • JMtW 2 "Sample collecting, handling, and 0nsfr/aUQn t 



t 




1 — 


Maximum ^ 


Parameter 


' Preservative 


Pontainer^ 


holding 
time^ 


Arsenic 


ConcHNO. to pH<2 


PorG 


6 months 


Barium 


Ccfhc HNO. to pH<2 


Por G 


'6 months 


Cadmium 


ConcHNO- topH<2 


PorG 


6 months' 


f 

Chromium 

• 


Cone HNO. tt> pH<2 


PorG 


6 months 

* 


Ltad 


Cone HNO, to pH<2 « 


. PorG 


* 6 months 


Mercury 


• 

f Cone HNO3 to pH<2 


■1 ■ . 

P 


38 days 
14 days 


Nijratt 
• • 


Cone H^SO^ to pH<2 


PorG 


14 days 


Selenium 


* 

Cone HNO. to pH<2 


PorG 


6 months 


Silw , 


Cone HNO3 to pH<2 


PorG 


6 months 


Fluoride 


None 


P^ora 


1 month 


Chlorinated 
hydrocart^ni 

^ 0 


■ 

Refrigerate at 4 C 
as soon as poisible 
. Hi aftef collection 


G with foil- or 
; Teffon-lined cap 


Kdsys^"- 


^ Chlorophenoxys 


Refrigerate at 4* C 
» ( as soon as fusible 
after collection 


G with /oM- or 
Teflon-hned cap 


•> 



• l«6ocatocy hM no tonvol ovtr thtie factors, tht iaboritoi-/ dtrtctpr mu« rf)fct any tamplH not mtetinj Am erittrla and 
M notify tht authority rtqur^mg tht artalym. 

2|f MNO3 woot tM iiMdb«cauia of shippmfl rtitrictKm*, wmpU may b« Initially prts^ivfd by king and imma^iattly ihJpplnfl 
«t to th« Uborttocy Upon r^ctrpt •n.tht laboralofy. tht i*mpU muit t>« K>d»/»*d with cone HNO3 to pM<2 At tlmt of analysis 
umpie «oot*^ rfvould t>« thoroo^fy rmitd withj. 1 MNO3, washlngi shoutd tM addad to sampit ^ 
3p ■ rtastK. Kaitl or aof t; O GiaM, h«r d or loft ^ * 

^ ^in all caatt. i^nplts should tM anafyiad as loon jfttr collKtion as pocsiNt 
' ^Vtllitopptftd and r«f#i^ratad txtraats c*o ba h«rd up to 30 dayt< ^ 



o 
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* GUIDELINES FOR 

INSTRUCTIONAL PACKAGE WORKSHEET • . ^ 

t m 

I ^ SUBJECT HATTER: Compl iance Heth<fdology 
< H. UNIT OF INSTRUCTION: Sunmary of -Topic Presentation 
III. ESTIMATED' TIME; 70 minutes {60 10) 

IV. JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE. A basic element of quality . 
assurance for chemical analytical ,data is use of a recognized analytical , 
procedure. In addition, federal regulations affect the final choice of 
methodology for compliance samples. An analyst must know about these 
regulations to fulfill the attendant responsibilities. 

V. ENTRY LEVEL BEHAVIOR: 
A: Familiarity with fundamentals of chemical analytical methods 

B, Though not essential , i^Ms orderly to have c^leted the lesson 
^ {or equivalent) : ' ^ 

1. Sample Handling ' - ^) 

VI. INSTRUCTWHAL OBJECTIVE: 

A. Terminal BehaviQ( . The participant wilT be able to use Federal Reofisters 
and pertinent EPA explanatory^memos to jChoose approved analytical f^th^K. 
dology for compliance with the Hatijonal PoUutant>DiScharge Eliminatiop^ 
System and the National Ihterim Primary Drinking Water RegMlations. ^ 

"fr. Conditions : He/she will b^^ven the training manual, 'copies of the 
pertinent informatiofK{See JiK A), a 60 minute explanation of their .\ 
^ applicability and forraat atfa 10 minutes at a later time to resolve 
. any' questions. . / , 

C. Accepted Performance : Satisf^^tof^ according to an Instructor r&ting 
of distention And use of the materials as directed during the discussion. 

• He/she must also correctly answer 70% of the items on this topic in 
the post-course evaluation. 

VII. INSTRUCTIONAL RESOURCES: . ' ' , ^ 

A. Available Media : 

1. One outline in the training manual: ^ ' • ' 

a. "Methodology' for Chemical Analysis of Water and Wastewater'" 
. ^ is a glossary of the methods promulgated for obtaining ' . 
• compliance, data. * 0* 



Z. Handouts: . * ^ 

a. Nati&nal Pollutant Discharge Elimination System - NPDES: 

1) Guidelines Establishing Test Procedures^ 41} CFR 136, 
♦Federal Register, IZ/i/ye.^^pn 52780-52786, A copy is * 
at the end of this IPW^ and aTsc^^ errata^ sheet. 
Chances were proposed 12/18/79, pp>75028-75052 and 
should be finalized after January, 1981, Check vt^h 
your EPA* Regional Qtial ity J\s sura nee Coordinator ^ 
to see if the finalized Guid^ines have been published. 
(Name and number is available from EHSL-Cincinnnati , 
513/684-7301)* The Coordinator caft supply copies to 
ybu. 

2) Suimw(.ry of protocols to apply for approval of an^al ternati ve 
test procedure for regulatory purposes.^ A'*copy Is at the . 
end of this IPW. 

3^* Federal Register notices of alternative methods approved; 
to date (8/80> are at the end\)f this IPW, Contact 
your EPA Regional QuaTity Assurance Coordinator for 
c6p\es of notices published since th^rf^ 

4) EPA-^L meifK) on "Use 6f Chemical Test Kits for Compliance 
Monitoring." A jcopy is at the end of this IPW* 

5) EPA-EMSL menxTon "Use of "Prepared" Reagents in NPDES . 
' Compliance." -A copy is at the end of this IPW. 



b-. ^ National hrterim Primary Driflking Water-Regulatrorrs - NIPDWR. 

1) NIPDHR, 40 CFR 141, Federal Register, 12/24^?5, pp 59566- 
* 59574. A copy is at the end of this IPW. 

" , ♦ a 

2) " Amendments to NIPDWRlwere proposed 7/19/J9, 40 CFR -141^ 

■ The amendments were' finalized 40 CFR Part 141, Feder^l^^ 
Register, 8/27/80, pp. 57332-57346^. Cop-ies of pp. 576*4- 
57346 are at ,the end- of this IPH. The jpages cont^^n tii.e* 
current (8/80), approved analytical, requirements 'for 
drinking water analysis. These, include an Update of the 
, apftroved methods presented in the 12/24/75 NIPDWR and 
' also alternate ai\alyttcal techniques approved by EPA 
since that date.- Check with your EPA Regional Quality 
Assurance Coordiantor to. get copies o'f any additional,' 
pertinent Federal Register notices publisffid after '8/8D. 
* / . • ' . 

c. |<ational Secondary Drinking Wafer Regulations.- NSDWR: 

•1). NSDWR, 40 CFR 143, Federal Register, pp 4219S-42i99. A. 
copy is at the end of thi^PW. 

Suggested Media : . ^ . . . 

' ; ' ' • • 

I.- OPTIONAL:^ Copies of the methods manyajs cited for NPDES and . 
NIPDWR .could beravaflablr for display/inspection. 



J 



V 




-^VIII. INSTRUCtlONAL ^APPROACH: 

A. Prepa^ft^n for Instruction ; ^ 

1. 'contact your EPA Regional Quality Assuranca Coordinator to check 
;>f any Federal Registers pertaining to NPOES t)r NTPDWR have be^en 
^ Issued since the ortes referenced in VII. A. above (8/80).^ If so, 

, ^ obtain copies from the Coordjp^top for^our class. 

Z. Thoroughly .review all pertinent Federal Register information and 
^ . handout materials. Srince the regulations areVleg^illy binding, 
it is imperative to impart correct and current information to 
^the participants^ 

• * 

3. Prepare the lesson using the Sequencing below or your'^own organi- 
zation, of the materials. 

( 

4. Duplicate) copies of all-the haodout materials, ^ost can be copieil 
back-to'-backjgiut be careful *tO;iteep each handout as an entity ^ 
so participants can use each independent of the other. Collate 
the handouts, into a packet for each participant^to jninimize 

• distribution time* 

B* Sequencing s x ' ^ V 

1. Hand^out the packe tsof information. ' 

2. Introduction . • ^ • 

a. Choice of methodology affects validity^ and reliablity of data. 

b. AnalyticaV programs affected by Vederal legislation include 
^ tljose involving point source discharges (NPDESl/and brinking 
^ . water (HIPDWR). ^ . 

3. National Pollutant Discharge Elimimation Systep (NPDES). CAUTION; 
Use the current Federal Register. The NPpES Goidelines are sehfeduled 
for an update after^Oanuary, 198J. . a 

\ • 1 ^ 

a. Applicability of the regulatiojis. . See 12/1/76, page 52780, 
paragraph 2. " . " 



ERIC 



Over^view of Table 1 

. ■ . /, ■ ^ 

1) Co.lunii 1; Alphabetical listing of paramete 
iNote subcategories V • 



iteK^nd units. 



2) *Co)umn 2: Method listings and possibly specification 
• - of a pVetreatment and/or method chbice, e.g. acidfty 

end point is to be pH of 8.2. A summary of the principles 
involved .in the listed 'methodology can b& found in the 
. training manual- outline, "MethodoJogy for Chemical • , 
Analysis of Water and Wastewater." Ypu can use the 
outline to list. the types of methJdolbgy found in the' 
Table. Notejthat many automated methods ^re approved. 
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3) Remaining columns list**sources (with page numbers) of 
approved h)ethods. You can display copies of the cited 
manuals at this time and leave them-to be available 

- for Jnspection by participants. 

4) ^ Note the location (by number) of the parameters to be 

taught during the course. Also note the method to be 
used for course laboratory sessions. ^ 

'5) Note any errata (handout). 

c. Go over hi-ghlights of Applying for Approval of Alternative 

Test Procedures (handout), 
♦ 

• 1) Limited use 

\ 

2) Na*lianwide use 

d. Go through the Federal Register notices of alternative methods 
approved fOr nationwide use, brjefly noting the contents. 

e. Go over highlights of the memo on "Use of Chemi/:al Test Kits, 
for Compliance Monitoring" l(handout). 

f. Note highlights of the memo on "Use of "Prepared" Reagenti in 
NPDES Compliance" (Kandout). 

Drinking Hater Regulations. CAUTIOH; t^faj w:ftj^Federa1 
Registers. .The 12/24/?5 Federal Register is the curr5ff&*(8/80) 
National Interim Primary .Drinking Water Regulation (NIPDWR), along 
vlth the Amendjijents to NIPDWR which were finalized 8/27/80. 

■ J * • r. ■ . * . » 

a. Applicability of the regullatlojis. i$ee' 12/24/75, page 59566, 
"Hater Systems Covered," sJrtd page 99570, "Subpart A - General." 

b. Maximum Contaminant Levfefs are listed in 12/24/75 fqr Chemicals 
. on page 59570 ^nd for Turbidity page 59571. / 

c. The analytical methodology in the 12/24/75 regulation was 
"updated and -expanded In the 8/27/80 regulation,. Therefore, 
<jse pp. 57344-57346 from 'the 8/27/80 Federal Register to 
cijte. thq location of the listings of approved methods.: 
.141.22 Turbidity, 141.23 Inorganics, *141*.24 Organics, • 
141.41 Sodfum, 141.42 Corrosivity Characteristics, Also 
highlight section 141.28, Approved Laboratories, and 
section J41.2|, Alternate Analytical Technioues. (Alternate 
methods approved after -the original HtPDHR (12/24/75) are 
included in the sections jusf cited).' 

■ • 

d. .There. are "National Secondary Drinking Hater Regulations" 

which were finalized in'^the //15/79 FederaT Register on 
pp. 42198-42199. These represent reasohable goals fqr the 
* aesthetic quality of. <Jripking« waterUut are not to be" 

federal 1^ enforceable. Sfuggested* Majcimum' Contaminant ' 
Levels and Analytical Methodology are presented on these 
pages. \ ' ' t ' 



5. A 10 minute discussion period should be scheduled later to 
answer any questions. 

IX. rPW EQUIPMENT AND SUPPLY. REQUIREMENTS: ^ , . 

A. For each student : * ■ ' - 

* 

1. Copies of handout materials 
X. IPW REAGENT REQUIREMENTS: ' 

m 

A/ None 
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PART II: 



ENVIRONMENTAL 
PROTECTION 
AGENCY 



WATER PROGRAMS 

Gutclelrnes Etfablrthrns Test Procedures 
for the Analysis of Pollutants 



< Amendments 



RUUS AND REGUtATiONS 
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DhKnll^ » MW**^ br 

J>lC'«U«fv]( Mlawrd br 

OLiS micron fKtrtltoi^^' 
>o«(k] br r«<«<rM(*d mtb^ 
o4 lor loUl »»WUain 

a41 mkm AiimiOAtf kt^ 
IowmI br c»^rMUf< 
(Mo(rMMill(«t4> 

f >i<MUHi ** loO^wtd 

4b«orp<^ * «r br 

a41 mkm fkltrit^ 
kM*^a br rtVftnrr^ M4ifr* 
odiorMUtltTtf. 

I>lCf^k« M to(low»<l br . 
•tomk tbforp^tlM *r br 

0.41 mkm AKnUoQ i> 14- 
lov#(] by frfK*f^c«d QtHb* 
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RULES AND REGULATIONS 

' AU P«C> n Urt^iKvs lor L ^« nu Uto^L utik>s <»ti im ^ if^ uoUd ftr* lo Bfovrc, SktniXlUd, M W 4nd Pts^i 
p.»n ' Method* tor ( ,^4k«t><mwid A i*»iys«o<v*»t« 6»»?ple»tc*DiW>lf*dMiti<rt kitolfitir 

ontctal Analyitcft) CbcAiiSU lu«hod3 m*aUM t^h fd 'lVT\) 

* iO*lhod u>rd must be >p«,»fu^ 

* Thf 5 tube MpN wa««d k , ^ - » , . ^ 
^lAcIc k V andot^t) ' Mi ltlod^l•^^ ( oil- • U<>!t &ti<i Aiiftt>>tf»>( Bi ^lof ic4j kiid MurvubiOiCCKMl^AmplfS 

I H H<>olorir»lSuiV*y Tw-hJiKiii^S'/f W»u>r h<*o«ro«» In? books ch AHVin) * 

Ntn*thodwill b«rK>Utwlt<>fe&o»ve»ny oofiifOf«^i*5 

* A<{(H|U»Ulv t«<&t«d meCkods for beuildine ^re iK;t avkiUble 1 (J tl Hiiprovt>d uirrUiudJi m available. tb« followlujt 
iiitmio rortfaod c»n bfn«d lor tli« fMim»tion o< bem^iiuwi, 'ij Mifii»c»4loi W<fiuiditi*>ku<J iu» Salts iu was>tewaiefi 
avai^td^ruiu JMiTirvntmiUAl M(/iuu>ri(ic and rui>poil LaU>r»tvi>> l EuvlrvuuiMiUl Ptvtceilou MmM,7> Ciii- 
ruinati OiiK>4SJM 

AtACTic*n Nailorul ^tarKtvd oti rm>loiitki>U^ i «<x4ri(i»jiiK bffuu Apt Av^Ualik Jrvro ANi^I, 1'^ 

Bf«d«ay N*w ygrfc N Y lOOlK . ^ < , 

» Xishinan M J and Browii £u<i<4<^^ ' o^ivUsjd UithofJb lUu I ^ i 'tu^ofical &urT»> tor Aixal>MSoi VftHi* 
waUf» " <l9f7« ftfX'n-fiUrfport 74-177 ' ' 

u Fruoedxtres tor (wt(«cl)>oroph«uoi thtoi utaivd or^iilL o<iiiu><^UJid5 ,atiU ptf»iiUa^ obuukHKl Ixvin ihu 

V If oniiMtiUj Moni tone* a))d Support Lli«oraioi> ^ Kcu runiiMjui»n*rs<Us.ijoU AK^j^n-f > liu,iuiiiU, Ohi<j4S2M 

ucoh>r rMlbod tAUMf pfoc«durf^ availatk froiu KhTiroaiu«tUai MojuHritif aud SuVPort Lbaoratory, US 

M For nmpt— aasp«cWd U li»TiD( ttiiocyaiuiU liit4>d«reu^ 
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— s,^^^ ^ euMj Ui*«ii«5iuin I lUorldti U used aa Kh*: diK«tiou (-*Ul>s1 

III tb4 kpproTwi t««t procedure for cyanide the rtoomm«Dded i»taiyn«m c7pU4.cd with 20t&1oI« solution ofSlOK/l 
tua<T>««uin cLJo/id4 lM{CLj<Il|0> TUU rabTmuUon wUl Uiiiuiui« Uiigcyaivuiu niurKr^iici» ior lx;iu M*i i>(Uild6 
and oyautd« amfnd»bl« toehion(\aMi>n Tmea«ur«m<etiti 

" For tl»* detfcmiiiaiion of total uifUls tLe tampl« [s t\oi {ilWntl Ulori procisbfrif: Boc«us<' vi|;orou<i difestloti 
pror«durf4 may rMoh in a loes ol ovUin meui» Uuxiuxh prnlpUUun a ks^ vimuui Uf»tm«iii b r«u>iiim«ad<>d m 
KiTeft oo p 8J o< "W^lhods lor Cb«mlc<a Aa*}yH5 of WaUx and Waste*" {i'/!^) In ibo©© lmUJvr<« where & 

a)cr» Tlcorvus dirMiioct u Ueatird tli* pr ot^ur* yti p Z2 A iZ) ahoidJ l>* (olio wtni F ui 1 1>« mmsuryiuwit ol ihh ooble 
ntrtal »p>r[*« fxold Iridium osmium piJladiUin piatimum. rt^odlum axui nithfiilujuj au a<iiia refia dlt^oo UUibe 
9ub<iHUt4d M Mk>wa Transfer a rtprvAentrnve aii'^uot U u^u wi U-niu^ »anipli» u> a Uninti beaker bud add 3 cuJ 
o< ^^}iK-eiurat«d redlstlUed HNut Flace th« beak«r u av«iian mun uJid v,ni>ou\.h io dj-yof^ L^Kji ihi# U>^er aud 
cautiously add a,5 mi pwtn>n of af4U4 refla. tAquA ref la b L^rtp»*r<Hi liiiiuedLtMy l>eio»e use hy <*reiully addli\f 1 
▼oioroe^ o* oowcentrated \U I to onaTolume of coo<i<GtraU'd ilNOj-j I oTtr the U-uktrr ^lU) a w»it< bfUssand return 
lo lit*: steam U»th Continue tte^ut^ Ui« toverfd b««kei U>t 3 0aln Jujuot^h ivfi uud «vi»poruU' Uj dryriew Cooi 
and kLie up ibe rasidiM kii limal) quariiuy o< 1 i Ht I tfVliUiMt b^k. i ^ aIL and wui^U «r>lb dlstilkd 

WAtrr and tkJt<r ibe 9*iDpii to remove silicates aini other insoiubie material thai t ouid < Iok the atomli«r Adiast tli4 
▼oln) e toiortMpredetermltk^i value boMd oo theeipfcted metal <oni «riiiratioii 1 Ih sACiyUt bii^ rrady lor analytis 
u Asth« TMitous furnace 'it'TU'^ ^Aameiean aA> arv e^ntla^b >moiii)< al>»orpuuii ie< buiquj^Stiiey are i oiisldered 
to be approved ie»t methods Methods of ftandrfr^addltloti urt to t>e foUi*^ (id ^ ttod d in p (J MeLhodl lor Chem* 
ka) An^ytls If Water and Wrat«a " I97i. 

t O^wved nietais are deiUM-d as tltoae oofLsiituUtiu will' I) wiU ^loss Diou^h u 013 Mm tu^iu^mne iUiu A pr»- 
filtratKm u permtolble to Iree the saniixle frd^Urr^'r flu»p^ii4td 3oli(h lt\\U t lUc »anipltr a:* sooa as pracUcal 
alVf ' oll«cti«a ustnc theAi^UtolOOmjtofiilPttiefUter flaalc Ul^orpUi^tu 01 terlrtx up p«j%l us are recommended 
to aTf>ld posaibU contamluaOon > Dk3rard th« pwuon a»d to rinse the Aask and <.<4UHt ttte rn^uired Toiunxe of 
fUtrale A^idiiy th« fUtraU with 1 1 redbtllUd JiNOt lo » pH o( 2 Nonu^JH^ ^ i^i of J a<id pii liter fhould t>« 
iuflktent to preterre tbe tamoles 

*"8ee "At<xnicAb«orjHiOO»Se»4ltlt*t. vol 13»i^a'/7l> Av^JUOU- trcn^r^i in hlmer Corp , Main Ave , ^orwatk, 
Cwin 0«W 

*« Method araitebU frcui EntuonitienUl Moitltorinf ajM Support LaUoratoe>. 6 Euvlronji&etviul Protection 
, Ain*ey C UKiAftaU OWo 4S2« I « 

X Reoomiuectded r|Whods (or Hie i<f ^tivir id I'tdustrlal wraiite* aii>f st at eoftce itr»ll(»ns 1 mx/l and 

a^TO are tt4d«<iuat^twfe tiller eiiSts *5 ao iiMMta^Uc hatlde &llv<r txalldet mark w the bromld«%}>d cblonde 
are le^tiTf iy luviubie ii^/e«ffein;» h as tum«> acid out ar» r^n? f^lubin in atk aqn«ou» bufTet ol s^^um thio* 
JolfaU aiid aodiUQi l)rdrond« to a [>H of 12 Th^reiore lot kvels of iDver ahove I mf /I X ml of Mmple should b« 
dlloted to 100 mi by addii« iO ml eacU of 2>1 NaiSfOj gad NaOH 6tandArds ai<ouid be {irepered in tiw same 
manner For k'eli o< ailm beloWl mf A the recomme;^ded raeUiod a ea^uilaciory 

« An aotonoated h7dmii>e redoctlon ruetliod is availabk from the Cnvlro imetiUl MonUomic ahd ^uppoit 
Laboratorr. L 8 JRnTirooisenui Protection Aieijcy. Ciixintiati, Ohio 453« 

■ A nuitober of yucb tntfi&s maoufactured *>y TirioUs oompanies are oottftdered to be ot>mp«rable In U.eir per 
(ortaarvc« in addUtoo, anotber tecbn que tcsed on combo^tion m^Lai^ deterhon It abo aooept*bi«. 

» Uonliti Browner '^fetlHxMof A »Alyji"» erf Orti^^ik ^ub^tancea i« Vlaier" I 3 ueoloficti Surrey Te^h 
niqUM of Water- R«9omce< fn? , bo6k J, t> AJ fVrfT?) 

ft f Addl9on aj>d ft i> A5.k;c«tt r>lre<t I>eter£()ii>aiio>i iA Fi* (n^hiai i llo'^puoru^ b> i las i<i<xt)td t iin»tua 
tom^Y *' "Jounial o( Clirortik«tocraphy toI 47 No J pp 121 A2f^ IT<I 

*" The method toand oj« p 7^ measures only tbe d^w>iTed portion wbiie im uu n o<i iAt p 'i>i riea.*Urc9.oni y fU!^ 
pended Tberelore the 2 resuiu rr\(m be added lof^Vher to f>hikir] ' total ^ 

xHteveru U II Fivkr J K ahd 8nv)ot P *'Water le;T;L>crature'IfAjQiVii>At Fmors Field Measurt 
»tid i>ata rrrtciitatio«< L * 4.roK>|ieali jfurrt / Te^iiiiiMUe^tH V^atr* Krx^nvv 1 .t , 4»ooit 1 tiv^^^ 



4 In f ^6 4, tt^ second s^ntencd of 
pcragrap^ (c) is .unended by deleUng 
the word fubfhupWr taimcdlntcly to\- 
Jowing the phrase ' procedure under this*' 
' and ImmedUtdy preceding the word 
•-♦hjill** And replied with the phr«e 
ZT%l^ c." and t 135 4 Is am^ded 
\if adding a new paia^raph tdi toiead 
^as follows 



H6 i Appllcmtion 
prorraiirnt. 



for MllcrnMir Ic^t 



ici ^ ^ * Any application for an alter- 
nate* test procedure under this paragraph 
(c> shaU • • • 

(d> An application lor* approval of an 
alternate twt procedure for natloxlwlde 
use mar be made by letter In triplicate 
to the X>irector. Cnrlronmental Monitor-* 
ing and Support Laboratory. Cincinnati. 
Ohio 4526$ Any application fpr an alter^ 



nate test procedure under this paragrapl> 
(d> shall 

A) Provide the nanrie and address of 
the responsible person or firm making 
theiippllcatlon 

{2> Identify the poHutant(S) or pa» 
ram^ter(s) for which nationwide ap* 
provai of an alternate testing pi;ocedure 
Is being requested. i 
^ (3 » Provide a detailed descripkon of 
thj& proposed alternate procedure, to- 
gether with references to published or 
other studies confirming the general ap* 
PUcabliity of the alternate te«t procedure 
to the pollutant iS> oi Parameter in 
waste water dlscharge»^rom representa- 
Uve>and specified Indosttial oi othci 
categories * 

(4) Provide comparability data for tbe 
performance of the proposed alternate 
teejt procedure compared to the perform- 
ance of the approved test procedures 



§ 136 5 CAmendedj 

5 In f 135 5. patagraph (a) Is amended 
by inse^n^the phrase "proppsedby the 
responsible {>erson or firm makii^ the 
discharge" immediately alter the words 
"test procedure" and before the period 
that ends the paragraph 

In f 136 5, paragraph (b) Is amended 
by Inserting in the first sentence ^e 
phrase^' proposed by the responsible per- 
son or firm iiYaklng the discharge*' im- 
mediately after the words '*^uch applica- 
tion" and immediately before the comma 
The second sentence of paragraph (b> 
is amended by deleting the phrase 

Method^ Development and Quality As- 
surance Research Laboratory** immedi- 
ately after the phrase "State Permit 
Program and to the DU^tor of the'* at 
the end of the sentence, and Inserting in 
its place the phrase "Environmental 
Monitoring and Support-* Labpratory, 
Cincinnati " 

7 In i 13Q 5 paragraph (c ^ is atnended 
by inserting th^ phrase 'proposed by the 
responsible person or firm making the 
discharge " immediately after the phrase 

application foi an •itemate test pro- 
cedure and immediately before the 
comma and by deleting the phrase. 

Methods Development and Quality Xs- 
surance Laboratory'' immediately after 
the phrase 'applicaUon to the Director 
of the and immediately before the 
j)hrase "for review and recommenda- 
tion and inserting in its place the phrase 
''Environmental Monitoring and Support 
laboratory, Cincinnati *' 

8. In f 136 5. the first sentence of para- 
graph (di is amended by inserting the 
Phrase, proposed by the responsible 
person oi firm making the discharge/' 
inwnedlately after the phrase, '*appUca- 
tlon for an alternate test procediu*e, 
and Immediately before the comma 

The second sentence of paragraph idi* 
is amended by deleting the phrase 
"Methods Development and Quality As- 
surance Research Laboratory," Immedl- 
jitely after the phrase, "to the^Reglonal 
Admlnlstr^r by^ the Director of the," 
and immeoiately' preceding the period 
ending the sentence and inftrtlng in its 
^iace tne phrase. Environmentai Mom- 
toring and Support Laboratory. Cln- 
cUinati ** 

The third sentence of paragraph ^di 
is amended by deleting the phrase, 
^'Methods Development and Quality As- 
surance Research Laboratory/' immedl- 
iitely after the phrase, "forwarded to the 
iDlrector ' and Immediately before the 
second comma and by inserting in its 
'place the phrase, ' Environmental Moni- 
toring and Support Laboratory. Cin- 
cinnati ' 

9 Section 135 5 Is amended by the 
addition of a new paragraph 'e> to read 
> as follows 
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tULES AND SEGUUTIONS 

i • 

S 136.5 Approval of alimmi^ tnt pro* 

(c) WIthln*ttfaicty days of fhc receipt 
by the Director "of the EnvlroninenUl 
Monitoring and Support C»aboratory, 
Cincinnati of an application for an 
alternate test procedure foe nationwide 
tiM, the. Director of the Environmental 
Monitoring and Support Laboratory. 
Cincinnati sAaU notify the applicant of 
his recommendation to the .'Adminis- 
trator to approve or reJec£ the appUca- 
ti<p, or shall specify additional inXonna* 
Mon which is required to determine 
whether to approve the proposed test 
procedure. After such notlilcation, an 
-alternate meth9d determined by the. Ad- 
mlniitfator to satlsTy the applicable rc- 
qulrtmlbts of this part shall be approved 
for nationwide use to satisfy the require- ^ 
ments oT this subchapter; alternate test 
proccdurea determined by the Adqulnls- 
trator not to meet the applicable require- 
ments of this part shall be rejected, 
notice of these determinations shall be 
submittal for pulAlcation in the mixAL 
Kxoism not later than 15 days after 
such notification and determination Is* 
made* 

(FR Doc 7ft-W0W nifd ni30-7«.8-45 MO J 
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FEDERAL REGISTER, VOL. 41, NO. 232--WE0NES0AY,^^EMBER 1, 1976, 'pp. 52780-52786 

. - PART 136--GUIDELINES ESTABLISHING TEST PROCEDURES FOR THE ' 
. • ' AMLYSIS OF POLLUTANTS' 



.Pase 
52783 

52784 
52784 

52784 

52784 



Amendment, of Regulations; Corrections* 

Correction or Addition 



Parameter NHmbgg 
"62, Nickel ■ 

89 

96, Phenols 
' 96, Phenols 



14*th ,ed. Standard Methods - add "232" to pa'ge. 
reference opposite the coloriraetric method 
designation. 

Parameter and units, change "Nitra'te" to 
"Nitrite". . . 

Delete the present method des^ignation^ 
"Colorimetric, (4 AAP)," and replace it. 
with. the method designation, "Distillation 
followed by colorimetric, (4 AAP)." 



14th ed. Stihdard Heti 
to "574" ^ 



l^jj^ change 



"582" 



Amendment; Correction 



106, Total Suspended, fn "MeSd" dolumn, after "103 to 105*C," add: 
^ Residue , "Glass fiber, filtration, .TO3-105*C*, post- * 

washing of residue." Opposite this entry, 
in the."other Approved Hethocis" column, 
add (537)??- Then, on page '52785-, add 
' footnote 27 to read: "27. Standard Methods 
for the Examination of Water and Wastewater, 
.13th.Edition (1971)." ' ' . . ' 



I 



V 



♦Federal Register, Volume .42, No. 12, Tjjesday, January 18, 1977, pp. 3306-3307 
**FedfePal Rfegisteh, Volume 51. No. '139, Wednesday, July 20, 1977, fv. 37205 " 
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' NPDES/CERTIFICATIOHS 

^ ALTERNATIVE TEST PBOCEDUR&l^OR LIMITED USE 

TOPIC ; Application and approval for individual permit- hcj^defs to use alternate 
test procedi/res (alternate to those published In the Federal Register ' 
^r NPDES/certlficatlon purposes) "for specific discharges- ^ v 

SOURCE : Fedferatl Register^ Title 40, Chapter I, Subchapter D, Part 136:^ 
- Vol 38» NO, 199» October 16» 1973 

-I Vol 41 » No, 232» December 1» 1976 . . * 

'A. >Ap0Ucat1on for Alternala Test Procedures 

Tji/ responsible person or firm making the discharge applies to the EPA 
Regional Administrator (RA) in the Region whefe tije discharge occtirs, 
through the Directof of the State agency having pernjlt- issuing authority. 
If the state does not issue permits, th^ Application Js sent directly to 

* the EPA RA, One" must: - \ ^ 

1. Provide Identifying iaforroation", iee,, name, address, permit number; 
etc, ^ ' * \ ' ' 

2. Identify th6 pollutant or parameter -^nvolVed. ^ , 

3. Provlde^ justification for using alternate procedure rather than sttpulated 
test, ' - , . ^ 

* • ^ J* 

4. Provide a detailed description of the proposed procedure with references 
Regarding the applicabilities^ the effluents in question. 

8. Apprdval of Alternate Test Procedures 

An EPA Regional Administrator (RA) has th^ fjnal responsibility for approval. 

1, The State Director conducts a technical and *admin1 strati ve review an<U 
forwards the application and his recoirmendatlon to the RA, \ 

2. ^ The RA con^uctsa technical and administrative review, 

/ - V ■ 

a. If the State Director recoffwended rejection for scientific and technical 
reasons, the RA denies the application and ^tnds j t:opy of the rejected 
application and hls^declsloa to che applicant, the State Director and to 

/ the Director of the' Environmental Monitoring and Support Laboratory (EMSL), 

b. Before approving apy application! the RA sends a copy of the application 
to the Director of EHSL for review and recojnmendat1or{> 

• 3. PrItfKto 90 days of receipt of the application by the RA, the Director of 

EHSL forwa**ds to the RA a recormendatlon providing the scientific and ' / ' 
other- tecnntcal basts fy acceptance or rejection of the application, 

4, within 90 days of receipt, the RA notifies the applicant and, the appropriate 
State agency of approval or rejection, .or else specifiers additional information 
^requlred for the decision. \\){) 

ip' 5, A copy of all approval and rejection notifications are sent to EMSL for 10-J5 
1^;;^ purposes of national coordination,' ^ . 



. HP0ES/CERTIFICATIONS * ' • j 

ALTERNATiyE TEST PROCEDURES FOR NATIONWIDE USE 

TOPIC : Application *and approval by any person, laboratory, manufacturer., etc., 
for nationwide use of an alternate. test. procedure (alternate to those 
published'ih the Federa-l Register for NPDES/Certificition purposes). 

SOURCE : Federal Register, Title 40, Chapter I, Subchapter D, Part 136, Vol.'^41, 
No.-'232, December!, 1976 '> » 

.A. Application for Alternate^est Procedures ^. 

Ariy Interested person, laboratory', manufacturer, etc.^ applies to the 
Director, Environmental Monitoring and Support Laboratory (EHSL), Cincinnati, 
Ohio 45268. One must: < • . " : . ^ • • 

« • 

1. -Provide identifying information, i.e.,. name and address of the responsible 
,person or firm.- - " • " ' 

j ' • ' . 

2.. Ident1i^;/ttiia.pollutant(s) or parameter(s) involved. 

' .3. Provide a deta\led description of the proposed procedure with references 
regarding its applicability. " \ 

4. Provide comparability data (proposed procedure compared to procedure 
published in the Federal -Register). ' 

8« Approval of AUernateJ'est Procedures , - * > 

The Administrator of the U.S. Environmental ^J*rotectl9n Agency has the final 
responsibility for apiirovaU 

1. The ^)1rector. of EMSL conducts a technical review. 



\ 



2. Hithirt 9Q 4ayS of receipt* the Director of EMSL notifies the Admini strata*^ 
of his recommendatiort to approve or reject the application, or else retunns 

. ^ the a;fplicatiOn for additipnal information required for the decision. 

3. " After notification of the EMSL reionmendations, the. Administrator determines 

"whether or not the alternate test pnJ'cedures meet tne requirements set forth 
in Ifie Federal Regt!ster, i.e. / whether the procedures are to, be approved or 
re^^cted. , . ' ' - 

*4. Wfjthin fifteen days Of the notification and determination, notice of the . 
fin4l decision is submitted to the Federal Register for prublication. 

1 ' . » ■ ^ 
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Id accorduce with 1 13<S.5, ,40 CPR 
Ptrt 130, '^OuldeUnea Tor Test Prooe^ : 
dure* for the AnUyiU oX Pollut 
CFOojUr Hccestxx, VoL 41, Ko. 
Wtdnesdmy. December 1< 1970, 
d3780<^3784). the OoeuiOfTxphy In* 
tenutlotuU Corp. applied for sppronU 
oX & oew test prooedm for tbe me*^ 
surement of COD. The new procedur* 
Incoipontes » aodilic&tloo of the di* 
ftstlon technJQue of the approred pro- 
cedure in thJU UMS a jemimlcro 
Tolume of ssmpie «nd mgentx sealed 
tn i flast ampule* with refliuc dice** ^ 
tioD perfoimed io an oven. 

After a thr(iu«h revl^ and eralua- 
tloD by the EnTlromn^tal I^tcctfd^ 
Agency CEPA) of the resul^ts of a com- 
parability texUnf study and other in^ 
formatioo submitted by the applicant 
in aooonlAnce with f I36^« the EPA 

has clrsltTiatM the Oceaaocrapbj In- 
ternational COD procedure as an a> 
proYfd alternate procedure (or nation- 
wide use. All Infonnatlon subtx^tted by 
the applicant is on fUe and available 
fbr public Inspectioni to the extent 
oonAictent with 40 CFR Part 3 (the 
EPA'a rtfulatlon bnplementlng the 
Freedom of Infonnatloa Act) at ^e 
Enrtrounenlal Monltorlns and Sup** 
port Laboratory, 26 West St. Clair 

'.Street* Ondnnati. Ohio 432^. 

Aa an approted alternate test proce- 
dure, the Oceanofiaphy IntemaUonal 

* COD procedure la acceptable for use 
by any penon required to use ap* 
proved proceduroa under }304U) of 
the Federal Watei^ Pollution Control 
Act Amendments of 1972. Foe; sueb 
VM, the procedure must be used in 
strict acoordaoce with the methods de- 
scriptions. The approved methods de- 
eartptlons and prepadaixtd rearent 
ampulee are anOable for the stan* 
4ant low value* and hiah chloride 
ampule COD proceduree from Ocean- 
otraphy InterriatlonaljCortU^P.O* Box 
WO, 513 West Loop. CoUjeae SlaUon. 
Tex, T7M0. 

Additional tnformatlon concerning 
this action may be obtained by wrltlnc 
to the Director, Environmental Moni* 
toHn* and Support Uboratory, 29 
West St, Cliir Street. Clndnnatt Ohio 

IXtttt March X W8- 

SujutitJ, Oaos, , 
. JictinaMtUtaniAdminUtmtor ^ 

/orRsMQTthandDfvHopment 
m Doa TMiea rued ^7t: e:a tml 




IRONMENTAL PROTECnON 
AGENCY 

' rOUUTANT miiHO nociouKt 

In accordance with section 40 
CPR Part 136. "Guidcllnei for Twt 
Procedures for the Analysis of Pollut- 
ants'* (PtstKAL Rcoisrcst. VoL iU Nb» 
232, Wednesday. Dectmbcr 1 1976. [sp. 
52780-52788). the Tcchnicon Instru- 
ment Corp applied for apaprovil of 
new test procedures for the measure* 
ment of hydrogen ion (pH) and vvuno* 
nia. The automated pH eiectrode pro-^ 
cedure Is indus.tnal method No. 373^ 
75W/A. Optober im The aiutomated 
ammonia tlectrode procedure is indus- 
tnal met^jod No/ 37Si-74W/EL Febru* 
ary 19. 1^7$. Manual distillation of 
sampled prior to immonJa measure* 
mer\t may be re<;uired as stated In 
footnote; 4, PR m. No. 232. Wedned* 
day« Oecemtvr 1. 1976. p. 52705. i 

After a thorouih review and evalua- 
tion by the Cnvtronmental protectian 
Afency (EPA) of Information submit* 
ted by the applicant in accordance 
with f 1315. the EPA has desianated 
the Technicon methods as approved 
alternate procedures for nationwide 
use. All information submitted by the 
» applicant is on file and available for 
public u^peitlon, to the extent con- 
sistent wjth 40 CPR Pan 2 (EPA's re?* 
uiatloa Implementing the'Preedom of 
Information Act) at thKEnvlromnen* 
tal Monitoring and Suppbrt^^bora- 
tory. OndnnatK 39 west SC^alr 
Street, Cinemnatl. Ohio 45263. ^. 

As an approved iltemate test procA 
dure, the Technicon Instrument Corp. \ 
methods are acceptable for use bjr any 
person re<iulred to use procedures 
under } 304(h) of the aean W*^*" Act 
of 1977. For such" Osf. th% procedure^ 
must be used In strict accordance 
the methods descrlpUoni^ 
proved methods descriptions are a<al^ 
able from Technicon InddstrtaSy 
System, Technicon Instrum?"^ ^^'^^ 
TarrytowTL >V.Y, 10591, 

Additional information concerning 
this actipn pay be obtained by writing 
to the Olrtctor Envlromntntal Monl* 
torinf and Support Lib^ratory. 2$ 
West SL Oadr Street Cincinnati* Ohio 
45259. 

Dated! Aucust 23, 1978, * 

Srtf HAjf J. Gacs, 
, Atsisiant Administrator /or^ 
^ Rtsttxrch and DcT>€lopm4nL 
(7R Doc;^a-3l2SS Died V2a-n; ml 

rmtAi Kfoisni* vol a, ho. io-* . 
.n;tsoAr, Auoun ifrt 
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Not)c« AppfOvtJ of AMemate Water ^ 
PoUutant Ttstln 4 Procedure; Nltrrta/ 
Nitrogtn' 

In Accordance with S 130 1 40 CFH 
Part m Guidelines for Test 
Procedures for ihe Analysis of 
Pollutants "(Federal Rtpster* VoU41. No. 
232, Wednesday. December 1. 1976* pp. 
the Hacb Chemical 

» Company applied for approval of s( new 

te$t procedure for the measurement of 
V minie/mlrogen The new Hach 

^p(ocedure is « diazottzaiion method 
uiihsJ^itnVer 111 nitntt resgenL 

After a thorough review and 
evaluation by the Environnient^l 
Prelection Agency (EPA) of the results 
^of a comparability testing study and 
other information submitted by the 
applicant. In accordance with i 136 5. n 

* the EPA has designated the Hjch 
procedure a« an approved alternate 
procedure for naiionwist use. All 
informaiion submitted by the applicant 
tt on file andavailable for publlp 
mipeclinn. to the extent consistent with 
40 CFR Part 2 (EPA'i regulation 
implementin^the Freedom of 
Information Act), at the Environment;)! 
Monitoring and Support Laboratory*. 25 
West St Qair Street Cmannatu Ohio 
45268. 

As an approved alternate ie»i 
procedure, the Hach procedure is 
acceptable for uae by any person > 
re<)uired to uie approved procedures 
under { 304|h) of the Clean Water AcW 
Amendments of 1977. For «uch use. the 
procedure must be used in stnct 
accordance with the method 
dcscnptiuns. The approved method 
dffcnptioni and ^repackagcf^reagenit 
are available &om the Hach Chemical 
Company. Post Office Box 369. 
Love!and Colorado»a0S37. 

Dated: April 24. 1979. . / 
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Approval of Atttmata Wattr PolHittat 
Tttti/ig Pn>ctdure;ToUt V<n9sn**o 

In accordance with "I i3e^. 40 CFR 
Part 13d,"Gi!idelines for Test 
Procedures for the Analysts of 
Poll^ilanls^' (Federal Tfe^islerp Vo1, 41. 
No 232. Wednesday. December 1. 1978. 
pp. S27dO-52Z85)» the Hach Chemical 
Compdhy applied for approval of a new^ 
test procedune for^lhe m^aiiiretJtent Qf 
man^anesev The new Hach procedure Ri 
a colorimetric procedure using ^ 
prepackaged reagents based upon the 
same chemical reactions involved in the 
approved colonnietnc proc 
referenced in 40 CFR ^'ari \ 

• After a thorough review an£ 
evaluation by the ^vironmentV 
Protection Agency (EPaJ of the i 
of a comparability testmg study, ^ 
other infonnalEon submitted by the 
applicant in accordance with § 136.5. the 
EPA has designated the Hach procedure 
as^dn approved Alternate procedure for 
nationwide^use. All informatToa 
submitted t}y the applicant is on Tile and, 
available for pubHcJnspection to the 
extent consistent with 40 CFR P^rt 2 
(EPA's regutatiorf ifnpiemeniing the 
Freedom of Information Act|» at ihe^ 
Environmental Ktonilonng an4 Support 
Laboratory. 26 Weft St Clafr Street 
Cincinnati. Ohio 45268, 

A^ ^n approved alternate test 
procedure, the Hach^^roced^ ii 
acceptable for use by any person 
re<iutred to use ajSproved prooedurea 
under i 304(h| of the Clean Vyater Act 
Amendments of 1977 For suCh use. the 
procedure must be used In stnct / 
accordance with the method 
detcnptions for manganese, periodato 
oxidation method. "Wastewajer ; 
Analyst* Handbook." Hach Checnical x 
Company, p. 275 and P- 261. ' ^ 
For the analyaia of ioial manganeaa* 

, addition of ac(d and digestion as 
Indicated in Footnote 15 of Federal , 
RasUteh v6l:41*No.23Z, Wednesday. 
' pecember 1. 1976, p. 52765, and { 4.1.4* 
p 63of"Mbthoda for Chemical- Aiulyiia 
of Water ar^d Waste " USEPA, 1974. ia 
the requiredsample pretreatment This . 
approved alternate test procedure for 
total manganese is approved also for the 
datemination of dfssqlved manganeio 
after sample HlCralion through a 0.45 
Enlcron filter. 

Thrf' approved method description and 
prepackaged reagents are available &oni 
the Director of Technical Informationt 
flach Cheqiical Company* RO. Boxm 
Lov^and. Colorado 609^7. 

Dated: June 4. 1970. 
Tom Muipfay* . 

A ctiM Atsiitont Aftmifu$uxitarforRm< 
• aujNacooc-aMH«v4i 
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CFHL 1470^21 

► ■ 
Approval of Altimate Water PoIIutint 
Testing Proctdure; ChtmlcAl Oxygtn 
* Dcmind (C00)'« > 

- In Accordance with { 13&^. 40 CFH 
Pert m **Cu}delines EatebhahUig Test 
Proctdurerfor the Anelysis of 
Pollulinir (FR Vol 41t No, 232. 
Wedne9dey,Dece[nberl«197dt ppl 
527d(M27B6), the Hach Chemical 
Company applied for approval of ap 
alternate lest procedure for the 
measurement pf COD* The ifew ' 
procedure tncorporales a modification of 
the digestion technique of the approved ' 
procedure in thatilutes a Mmi-micro ' 
. volume of sample and reagents in a 
capped vial with reflux digestion 
performed in an oven. 

Aftsr a thorough review arid 
evaluation by the U,S. Envtronmect ^ 
Protection Agency (EPA) of the resulta 
of comparability testing studies and 
otherln/ormation submitted by the 
app!&nt*fc accordance \vith {130*^. 
the EPA has (Tftignated the Hacb 
• procedure as an approved alternate test - 
procedure for nationwide use. All 
information submitted by the applicant 
it on nte an^vailable for public 
inspection, to the exlent^nsistent with 
40 CFR Part Z (EPA's reflation 
Implementing the Freedom of 
Infonnatlon Act)i at the Environmental 
Monitoring and Support Laboratory. 20 
West 5L Clair Street* Cincinnati, Ohio'* 

At an approved alternate test 
procedure* the Hach procedure is 
acceptable for use by any person 
required to use approved proj:eduref 
'under { 3(M[h) of the Clean Water Act 
Amendments of 1977. For such usei the 
procedure must be used in strict - 
accordance with the method description* 
Qxygen Demand, Chemical. Reaction 
. Digestion Method Water Analysis 
Handboolg^p. 2-t65-2-t7a 1979' 
edition. • 

The approved method desc][iptioM 
•rtd prepackaged reagjents are available 
from the Hach Chemical Company, Post 
Offlct Box 389. Loveland, Colorado 
-80537* 

Dsttd:Apn3 14, Idea 
Sitptita tf C«st< 

AuniatttAdimmttrQtorforR4t9Qfch aad 

actUMO COOf IMO^M 
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ENVIRONMENTAL PROTECTION . 
AGENCY 

.(FRC1502*21 

Approval of Alternate Water Pollutant - 
Testing Procedures; Total and 
Oisaolved Zinc and Copper 

In accordance with S-ims, 40 CFR 
Part 136i^»puidelines for Test 
Procedures for the Analysis of 
Pollutants." the Hach Chemical^ 
Comp'anyapplied forapprpvtLof . . 
* Mtemate test procedures Tor the 
/measurement of total and dissolved £inc 
and copper. ^ 
• .After a thorough review and 
evaluation by the United States , 
Envmnmcntal Protection Agency (EPA) 
\ of the results of comparability testing 
studies and other information submitted 
by the applicant in accordance with 
S 136 S. the EPA has designated the * 
Hach procedures as approved attetnate 
test procedures for nalionvvtde use. All 
information submitted by the applicant 
IS on nie and available for public 
inspection, to (He jsxtent consistent with 
40 CFR Part 2 {EPA's regulation 
implementing the Freedom of 
In^onnatfon AclJ. at the Environmental 
Monitoring and Sulpport Laboratory. 20 
West 5L Clair Street, Cincinnati, Ohio 
45203. 

As approved alternate test 
procedures, the Hach procedures are 
acceptable for use by any person 
required to use approved procedures 
under { 304th) of the Clean Water Act 
Amendments of 1977. For such use, the 
procedures must be used in strict 
accordjince with the method 
descriptions for copper Bictnchoninate 
Method. Method 6500; and for zinc: 
Zincon Method^ethod 8009. In making 
this approval* the EPA disassog^atea 
Itself from any statements in the 
approved Hach Chemical Company 
procedures which do not specificaUy 
pertsfin to the determination of 
analytical equivalency. 

The approved methods descriptions 
and prepackaged reagents are availat^Ie 
from the Hach Chemical Company. Post 
Office Box 3^. Loveland. Colorado 
00537. 

Datfd: May 21. 19aa 
Stephen f«Gta«« 

AiSiAUjniAdmmiitfatorforlUnorch and 
DfveiopmstiL 

Om. M^^l FM V-l*-tCl tiS trnj 



Federal Regtslor / VoL 45, No. 105 
Thuraday, May 29. 1980 
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UMTED STATES ENVIRONMENTAL PROTECTION AGENCY 
OFFICE OF RESEARCH AND DEVELOPMENT 
CI^RONMENTAL MONITQRING AND SUPPORT LABORATORY 
ONCINNATI. OHIO 49266 



DATE: September 20, 1978 - ^ 

SUBJECT: 'Use 9f Chenilcal Test Kits for Compll^ce 
Monitoring . % 

FROM: Owlght G. Balllnger, Director 

Environmental Monitoring and Siipp 
Laboratory - Cincinnati • ' 

TO: Regional Quality Assurance Coordinaiors 




r 



A num^fiTof Regional Coordinators anji Permit staff have received 
kTP^IL?*'"*^^'*:!^'?^ the use of test .kits for the parameters required ' 
^^iJ"^"^ Guidelines and Co«npl1ance Monitoring .Sections of PL 
-SQQ. This memorandum defines the position of EMSL on these test 
njethods and" contains rpcoimiendations for regional and state response 
to inquiries concerning acceptance. ^ f» ^ 

i '• • • 

Our rnterpretation of Section 304(g), implemented as "Guide Ti'nes 
Establishing Test Procedures for Analysis of Pollutants," in Federal 
Register, Dec. 1, 1976, is that the test kits are not equivalent to 
We procedures promulgated in the Federal Register and therefore are 
subject to the reqirfrements governing alternate procedures. Therefore 
it is necessary for the applicant* to request the- use of theSe test ' * 
kits from the appropriate Regional Admin^strator as presented in the 
regulations. This reconniendation is based upon the following- factors: 

, SAMPLE PREPARATION 

^t of the procedures selected for implementation of Section 304(g) 
are designed to measure the total 'constituent or element present in 
the sample or are specifically modified to determine a preci-sely 
defined form of the substance- .The te^t kfts considered herein 
generally do not utilize the necessary digestion or pretreatment 
required to measure the total constituent. In many cases, such as 
preliminary digestion with acids or distillations, these pretreatments 
cannot be performed satisfactorily under field conditions. Thus, the ' 
final result reported, when a kit is used, is nearly always less than 
the true value and acceptance of such data will lead to wrong inter- 
pretation of effluent loadings. 
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INTERFERENCES 

Itlshould be recognized that a majority of these test kit measuremen^t 
techniques were developed for field use on domestic J^ater supplies or 
relatively clean anfiient itrejms and are not designed to provide for 
renwval of j<iteirferences often encountered in municipal and Industrial 
waste" ef flints- 

MEASUREMENT SYSTEMS ' 

In s6me cases the physical and chemical measurement principles differ 
from those employed in the reference methpds- In addition, proprie- 
tary reagents of unknovm composition are often provided with little or 
, no information avail abl^n the reactions involved. Even though some 
* of" the tests are "based on Standard Methods," a. number of factors rule 
out the acceptance of the test procedures as equivalent- 

REAGENTS 

In most cases the reagent concentrations are not the same as those 
des.cribed In the reference method. VohJines are generally pre-nieasured 
under unknowji conditions and addition to the sanple is often by means 
of Inaccurate droppers or pipets. In short,* the quality and quantity 
of reagents is not under the direct control of the analyst, as ^, 
required by good analytical technique. 

J CALIBRATION AND COLOR MEASUREMENT' ^ ^ 

In^most test kits a cotrparAtively simple photometer "^is provided or 
available l^t is used' to measure color intensity. .Calibration 
, scales are supplied by the manufacturer. based upon factors developed 
under idftal conditions in his laboratory, and recalibration Is 
difficult or not recqnmended. No provision Is made for changes in ^ 
reagent composition oue to inadequate quality control in manufacturing 
or adverse storage conditions. The photometers usually available ^(<1 11 
not ^cept cells of sufficient path length to achieve thq required , 
sensitivity, and sealed* standards incorporated in the kits'are subject 
to changes In color with time. Finally, the band pass of these 
photometers ,is generally too wide for accurate measurement of the 
apfjropriate 'wavelength. 

DATA REQUIREMENTS FOR ALTERNATE TEST.' PROCEDURES 

When consideration of the above factors are not sufficient to reject 
an application for use of test kits,, a request should be marie for - 



conpai^ative data upon which to judge the applicability of the alterna- 
tive procedures* The attached protocol is rfecofrmerjded in developing 
the necessary information* The regulations require that the alternate 
procedures be used on, the waste being monitored and that application 
be made to the Regional Administrator or State Director having 
Jurisdiction over the permit issuance. ' 

It is recognized that under unusual coffd/ftions the applicant may have 
difficulty obtaining comfJarative data because of lack of laboratory 
facilities at remote location** Even in these cases, the applicant 
should be urged to obtain, adequate data by having the necessary work 
done at a base laboratory or on contract* The acceptance of alternate 
procedures without supporting laboratory results may significantly 
weaken the RollutiOnr control efforts 4ntended by ^PL 92-500* 

Tne use of field test 'tits, as w\th other alterriaJie procedures, should 
be considered on a case-by-case basis, with judgment based on all of 
the factors involved^ No blanket acceptance of test methocJS will be 
recommended unless a large ^volume of data have been accumulated 
clearly showing that the use of , the specific alternate procedure on a 
wixfe variety of sajnple .types will provide test results equivalent in , 
precision and accuracy to the reference methods* When such data are 
available, the method will probably be incorporated in amendments to 
the listing of Dec* 1, 1976, making further substahtiation unnecessary. 



Attachmertt 




cc: Walter G* Gilbert, Director 

^National Training & Operational Technology Canter 
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■ ■ " * , • Attachment ■ 

' ■ \' / ■ . "'"l * ■ 

* ■ " . DATA REQUlROjEtlTS 

• ' ' , HATIONHIDE APPROVAL OF fj^UmU TEST PROCEDURES < " 

. 1) Five industrial ((«stharVfe).,sourc«'«entifted'by Standard Industrial 
Classification (SIC) code or,-*five drinking-water' sources, 

• Six -samples from each source.- * • . : , • 

3) Four replicate analyses each by the proposed and approved method • -r 

• Sources . ^ Samples^ . Replicates - • . . • Method's' ■ . Total 
• ./s • . X ' . 6. X ' 4.x ' '.fZ » 240 . 



• * • < ' 



• I. 



, ■ ' ^ • DATA REQUIBEMHNTS _. . , 
.LIMITEIL - USE APP^IOVAL OF ALTERNATE TEST PROCEDURE 



^ ' STATE OR REGIONAL USE 



1) '*'Five sources.* * . , ^^^"^ 

2) '^'Three sanples ^m each source. / • - -> 

3) Four nsplicate analyses each. by the p/ojosed and approved ^hbd^ 

* ■ ' ' / ^ * 

Sources * - Samples ' Replicatfes * Methods Tot,a1_ 
5 X ' 3 ' X 4/ f s'x ^ 2 120 



' ' • DATA REQUIREMENTS 

LiMlTEa - USE APPROVAL OF ALTERNATE TEST 'PROCEDURE 

t PERMIT HOLDER. OR ORMING WATER SYSTEM 

•1) . T>n*ee samples frocu'eaoh source.. 

2) Four ^eplRa^fe^'analyses each by the pt^posed and approved method. 

Sources . ' Samples* Replicates • Methods Total 

»» . ' , ^ ^ " 

1 * X - 3 ' * X 4 ' X 2- ' = 24 



STATISTICAL PROTOCOL 
APPROVAL OF ALTERNATE TEST PROCEDURES 



1) ''Calculate basic statistics of jnean and standard deviation. 

2) Test -for outliers. ^ * ' 
zy frequency counts and histogram to check distribution. ^ 

4) Wchrans .test for equality among^ithin-safliple standard deviation, 

5) f-test for fequallty of pooled withfn-saiTple variances. 

6) - T-test for "gquality of method means. * 
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JSBZJ united states environmental*' protection agency 
*■ • . offlce of research and develoipment - . 

' ENVIRONMENTAL MONtTORIfia AND S^PT*ORT LABORATORY 
aNCINNATl, OHIO -<MC8 



DATE: September 20, 1978 

, SUBJECT: Use S "Prepared* Reagents in HPDES Conpllartce 

FROM: Owlght 6. Sal linger. Director /^WlM^J^d^^p^^ ■'' 
Environmental Monitoring and Support ' / ' 
Laboratory - Cincinnati 

T0<~ ■ Regional Quality Assurance Coord^ators 



We encourage, the use of pre-prepared solutions and standards by sewagp 
treatnient plant operators and ot^s for their required compliance • 
monitoring activities, providing such solutions have been prepared 
according to the reagents secttan of the approved methods cited in the 
Fedferal Register of Oecenter 1^1976. We would, however, be opposed to 
the use 6f commercial reagents, that are of unknown con?fOsltion, 

In allowing the use of known pre-pr^pared solutions and standards, we 
strongly reconmend that the following quality control checks be observed 
to insure their validity: 

1- Oate all solutions upon receipt of , shipment, -store In separate, 
appropriate area, and observe stated shelf life, ' 

2. Verify that solutions and standards are valid by initially ' 
checking thent agai^lst a quality control check sainple available 
from EHSL through the appropriate Regional QA Coordinator, 
These check samples are available for mMt of the contnon , 
meisurements required In the HPDES. Th4y are shippea Jn a 
sealed vial as a sample concentrate with the actual cdinposition 
being provided* in a separately sealed envelope, 

3. Verify that these solutions are stable on a routine basis by 
periodically comparing them against a quality control check 
sample or a standard from another source, 

cc: Walter 6. Gilbert, Director 

National Training & Operational Technology Center 



WEDNESDAY, DECEMBER 24^1975 
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WATER PROGRAMS 



National Interim Primary Drinlcfng 

I 

Water Rcsulationt' 

1 



10-27. 



Ill 




RULES AND REGULATIOI^IS 



Titl«4<^ — Protection of rnvir6nmerit _^ 

CHAPTER t— ENVIRONMENTAL 
PROTECTION AGEffCY \ 

PART 141— NATIONAL INTERfM PRIMARY 
ORINKING WATER REGULATIONS 

On March 14 197S the EnvlronmenUi 
^otcctlon Agency lEPA) H>ropo&cd 
' tlonal Interim Prlmtry Drlnklni^ Water 
Regulations pursuant to sections 1412, 
1414. 1415 and H50of the Public Health 
Service Act i"the AcL"i as anVended br 
the Safe Drinking Water Act f'SDWA," 
Pub h 93-523 f 40 FR )1990 EPA held 
Public hearlncs dn the proposed 'Regula- 
tions in Boston. ChicacOp Sai^Yanclsco* 
and Wa^ington during the^onth of 
April Several thousand pages of com* 
ments on the proposed regulations were 
received and evaluated In addition, thdi 
Agency has receded comments and in- 
form a tloni on the propo^ regulations 
from the National Drinking Water Ad- 
visory Council, the Secretary of Ifealth. 
Education, and Welfare and from num- 
erom others during meetlnKS with repre- 
sentatives of StJLte agencl^, public in- 
terest Eroupsfand others 

The regulations deal only wi^ the 
basic legal reqUlremeAts Descriptive 
niaterlJd will be provided tn a guidance 
manual lor use by public Vater systems 
andtheSUtea 

The tHirpose of this preambje'to the 
fUial regulations is io stimmarlze the mo^t 
aigniflcant changes made In the! proposed 
regulations as a result of comments re^ 
celved and the further consideration of 
Available ii^formatlon A more detailed 
discussion of the porflroents and of 
changes In ^the proposed regulations/ U 
attached as Appendix A 

Watxx Systxms CorxacD. 

The Safe Drlnlclng Water Act applies 
to each "^public water system/' which Is 
tteflned In Section 1401^4) of the Act aa 
''a system for the provision to the public 
of piped water for human consumptfon* 
if such syatem has at least fifteen service 
connections or regularly serves at least 
twenty.fire individuals " Privately owned 
as well aa Inibllciy owned frttema are 
covered SerVlce ''to the publlcf is inter* 
pre ted by EPa to include factories and 
private housing developments tSee gen* 
er»JIy, House Report PP 16-17 » 

The definition of ""public water sys- 
tem " proposed In the Interim Primary 
Drinking Water Regulations sought to 
eieplatn the memnlng of the statutory 
reference to "•regular" service It was 
proposed to interpret this term as includ*t 
Ing service for as much as three months 
durlfkg the year Because the proposed 
dcflnlUon would hate excluded many 
large campgrounds, lodges and other 
public Accommodations which serve 
large numbers of tourlits but which are 
open for slightly less than three months 
emch yearHhe definition In the flnat vet- 
alon covers systems serving an average^ 
At least twenty-five Individuals at least 
60 days out of tl\e year The use of a 
minimum number of days rather tl^tan 



months nlso makes cle^ir tliat a i>>£ttfm 
may cfialify as a public watei: sj^&tfm 
even IfTt Is not open every day during a 
given month • ' 

Once "public water system" has been 
'denned It Is ne'^t&sary to define the two 
jnajor t>pei> of Public w.iLei i>>^tems^ 
those serving rei^tdenli and thuse serv- 
ing tramlents or intermittent users The 
possible health effects of a contaminant 
in drinking water in many eases are quite 
dlfTer^ht for a person drinking the w«ter 
for a<lorig period of^ttme than for a per-* 
son drlnkmg the watc^ only brlefiy or in* 
tennittentiy Different regulatory con* 
^Ideratlons may tn seme eases apply to 
systems which serve residents as opposed 
to systems which serve transients or In* 
termlttent users Accordingly, | 1412(e) 
makes clear that all f^bhe water syi* 
terns" 'fall within either the category of 
"commi^nlty «ater systems" or the cate- 
gory of "non-community water systems." 
To make clear which regulatory require- 
ments ap^ly to which type of systemi the 
category covered Is specincally Indicated 
throughout the regulations 
h The proposed regulations defined a 
"community water system ' as "a public 
water system which serves a population 
of which 70 percent or greater are resi- 
dents " Reliance In the proposed deAnl* 
tlon on the percentage of water system 
users who are residents would result In 
treating some fairly large resort com- 
munities with many year-round residents 
as jlon*communlty systems Therefore, 
the deflrltion of "community water sys- 
tem'' has been changed to cover any sys* 
tern which serves at least IS service con* 
nectlpns used by year-round residents or 
s^yes ^t least 25 year-round residents 

Small CoiOqjkity Watik Systzms 

Many community water systems In the 
country are quite small Since it is the 
Intention of thc^ct to provide basically 
the sam» ievei of health protection to 
residents of small communities as to ^ 
residents of large ciUes, and since a num* 
ber of advarced water treatment tech* 
nlQu*!S are made feasible only by eco- 
nomics ol scale, the cost of compliance 
with |he requirements of the Act mi^ 
pose a serious Problem for many small 
communities The regulations seek to 
recognize the Ananclai problems of small 
communities by requitirg more realistic 
monitoring for systems serving fewer 
than 1.000 persons Varianies and ex* 
emptiont authorised by the Act can also 
assist in dealing wjth eco omlc Problems 
of small community systems in appropri- 
ate cases, at least temporarily EPA will 
provide technical assistance on effective 
treatment techniques which can be used 
by smalt systems 

These methodsrf dealinc rJth the.fl* 
nanclal problerg#of some small com* 
'munlty systems Inay not be suTlkUnt Jn 
speclftc Instances to make compliance 
with all appllcabte regulatory require- 
ments feasible EPA Is commencing a 
study of potential problems faced by 
small community systems In meeting ap. 
pllcablc requirements under the Act and 
these regulations, and. If necessary, will 
make ad^iUonmi adjuiiinienlA in the In- 



tel im Pnmari Drmkmg Water Regula- 
tions pnor to their effective date 

« NOK-COMMUKITY SySTCIIS 

"Non-eommuhlty systems" are 'basic- 
ally those systems which serve transients 
They include hotels motels, rei^taarants, 
campgrounds, service ^utions. and other 
public accommodations which have their 
o^n water system and which have at 
least 16 service connections or serve 
water to a daily averageiof at least 2S 
perso.is Some schools, factories and 
churches are also Included in thl$ cate- 
gory It is conservatively estimated that 
there are over 200.000 noiv-communltv 
water systems In^the coijnlry However it 
should be recogniz^ that while their 
number Is large they normally are not 
the principal source of water for the 
people they serve 

The regulations as proposed would 
have applied all maximum contaminant 
levels to non-'communlty systems as well 
as to community systems This approach 
failed to take into account the fact th^t 
the proposed maximum contaminant 
levels for organic chemicals and most In- 
organic chemicals were based on the 
potential health effects of long-term ex- 
P^ure Those levAs are not necessary 
to protect transients or Intermittent 
users Therefore the nnal regulations 
provide that maximum contaminant 
levels for organic chemicals, and for in-^ 
organic chemlcaU other than nitrates, 
are not applicable to non-community 
systems An exception was made for nl- 
trate^ because they can have an adverse 
health effect on susci^tlble Infants In a 
short period of time 

Even 'Without monitoring for organic 
che-nlcals or most inorganic chemicals. 
In the initial 'stages of imPlementatlop/ 
of the drinking water regulations, mi)n/ 
Jtorlng results fi-om tens of thousands \ 
n^-^mmunlty systems could ove 
whdlm laboratory capabilities and ot^er 
resources Thls^could delay effective :_ 
pie mentation of the regulations, with re- 
spect to the community systems which 
provide the water whlcJv Amerlcam 
drink every day To avoid this result, 
non community systems will be given 
two years after the effective date of the 
regulations to commence monltotini In 
the meantime, non community aystemi 
which already mpnitor their water ar& 
encouraged to continue to do to. and the 
States iire encouraged to take Appropri- 
ate measures to test or require monitor- 
ing for non-community syA^cms thai 
serve large numbers of peopl^w 

Of course, non -community systems 
which pose a threat to health should be 
deilt with as Quickly as ^slble The 
maximum contaminant Ie:^els appllcnbJe 
to non community watei ykvitems there-^ 
font will lake effect 16 mc/nths after pro- 
mulgatlon,'at the same imt as levels ap- 
plicable to community iystems Inspec- 
tion and enforcement authgrity will ap- 
ply to non conrununltr systems at the 
same time as to community systems 

Samitaky BimvzTS , ^1 

EPA encourages tl/e sutes to condu/v 
sanitary survey* on a systematic ba^i 
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^altr to iht piibl.r UitWi ludiuduai Xt^ts 
laken in the at/^aicf oi Hinaniv %hi\e\$ 
Tlie rfguhtloiis priividf that monitor- 

bt^hanKcd b\ the tiUiU ^liu pijman 
enforcement rewn^JbiUlt >pi an hidi- 
\klu&I noii-tonwiiuiilH^^v -Will ajid hi^ 
cerUJn nrcQm^tnncc^ ioi nidiMdual 
coml7)UnH\ s>»icm t).wd »ui liif 4Cstk!ts> 
o(a ^anUan suue\ 

Maximum C<{Ni AMI N^N. If^Li^ 

Numerous coninienis i<erc luened b> 
EPA on llie sub^taIVcc^l selected foi th^ 
establishment of {nuximum tontan^jn^ut 
ie\*els and on the.J^ els chosen Cotm^ 
anllctpaied that the initial Inteum Pn- 
mary Drmkln? Water R^ulaiion^ Aould 
be bajs«l on the Public HchUh Senlte 

, Standards tft 1962 and this Congie*- . 
slonaJ InKrtl ha* been f*>31owed Conv ^ 
.menta' received on the'VAiDous le%c!« did 

' not contain new d&ta sO^nciei t to re- 
quire the establishment oi level diffei- 
ent from tho^ contalnccl in the Publir 
Healtl) SerMe? StaiK^aid^^ 

V/Aizt C^si;mpiion 

Tlte maximum contaminant ievfi^ aie 
baled, directly ot indirectl) on an as- 
sumed corLsuniption of two liteis ot %ater 
per day The same assumption «as used 
In the !962 Standards This assumption 
has be^ challenjred because oi instances 
whe^^much higher v^ater conxuniption 
rates occur EPAs Justifleation tor using, 
the two-liter flKure is that it ait-e^d? 
represents an above averaSe water or 

; water-base<l fluid intaJce Moreo\er. vihiie 
the factor of safety may be somcrvhat re- 
duced when Greater quantities of ^ater 
are Invested, the maximum cohjUtmii}ant> 
Jevels based on the two-]iter figure pro-^ 
vide substantial protection to virtually 
all consumers If, as has been susgested, 
a water coniuhiption rate of eisht liters 
s. per dajr is used as tQe ba>is for maxi- 
mum contaminant levei all of the pro*- 
posed MCLa wouJd have u> b^ivided by 
four, vreatly JncrcasinB Uie monitorins 
difbcuUies, and in^some cases chalteng-^ 
ing the sensitivity of accepted analytical 
procedures It couM be expected, in such 
a case, that the maximum contaminant . 
levels would be exceeded to a signiilcant 
(^egree, and that specialized tieatment 
techniques would be required to ordei 
that the contaminant levels would be re- 
duced The eooqpniic. impact of a move 
in this fMttcpon would be enormous It 
Is not technically or economically feasl- 

, ble to base maximum contaminant Jeveis 
on unusuaJJU ^Ifh consumption rates 

8AIXJY Factors ** 

A question was raised about the fact 
that different safety factors, are con* 
talned^n varlotis maximum contaminant 
levels. The levels are not Intended to 
•have a unUoi^n safety factor at least 
partly because the4cno|rledie of and the 
nature of the health nsXs of the vanous 
contaminants vary widely The Ifvels set 
are the result of experience, evaluation 
of the arallable data'-arvd Profesblonar 



, RULES. AND REGULATIONS 

j»lU^ineut Tlit\ have vMthnooti the te^t 
of titne and of professional re\itw llio 
aie benij; ^ubjeaed to finthei r<^lCtt by 
tiie NalJon»l Ar£tdeniv of S<flCiuei^ in eon- 
nc tioi^ v^ilii development of dat.i lof liie 

, i dions ' 

\ICL ^ I?ASlt) Oft TFMl'fcKUl Rl 

A que<;iii>ii also iats4ci as iu^ 

kviieUie^ rant; ol ina^inioni cui^t mn- 
naul le\ols .^iuiuLd be osijbii>iied un the 
ba-^i^ of th^ clinmte in tlie area ^cucd 
bv liie piiblK \^atcr vysieni \\as done 
witii fluoride EPA bolie\Cs liial the u^e 
of fli tenn>vri Uire -Kile fuk Huiiiic^c 4- 
iiioir oppi(»^n.i(e ti. iik Utv uUiei Oiejin- 
eals Wraijsv ot tiu -iinl^s available on 
the ftuori<j*-j^enipt4 ilufe relaliouiinP 
»iid be^au^ thfie » ^niali maii^iu vMlii 
Yliioiidc bciwecii benrfirial ie\ei<i Sini 
1 \e^^ Iti.^t eau<ie atl\ei^c he.vitii c<Tcit- 

MCLb DCtCTLO 

Thice pioposed in vunuin t akU n- 
iunit levels tiave been elnniijalcd 11^ llie 
f\l^\?^\ rceuiutions because Uu'> aic nul 
JustiHed >y the available data One of 
(hcse U earbon chloroform extract 
iCCE>. %hich dtscus&cd sep-iratel> 
beiow The otheis 5g;e^the propo<i^d le\€l 
for*the stifndard bacterial plate count 
-and' cyanide In the case of the Opiate 
count it is believed that the cohfoim 
iwnits contained m the regulations, con^- 
bined wUh Ihe turbidity maximum con- 
lamhianl ic\cl, adequately deal with 
bacterini contamination However EPA 
continues to beiie\e that the standard 
plate cO!^t i& a ^alid indicAtoi yji 
bacteiioio^ical quality of drinknic v^Aici 
and re<^mmends tiiat it be use<l iii ap- 
propriate cases >n conjunction ^ith Uie 
conform te^U an opeiationai twi 

The P4 0po^(l.JnaXimnm contanifcr%nt 
le\fl for c\3in]de Mas eliminated because 
the possibility of L>anide contannnatiun 
can be effectively addiessed only b? the 
use of emergency action, such as under 
Section 1«1 of the Act EPA s 1969 Com- 
munity Water Supply Stud> dtd not 
teveaLa single instance m ahich Oanide 
was present in a water system at a level 
Kteatei than one-thousandth of the IcveF 
at which cyanide is toxic to humans 

Available data indicate that cyanide 
will be piesent in water systcms^t toxic 
levels only in the event of an accident, 
S4ich as ^ &Pi" ftom a barge collision 
Maximum contaminant levels are not 
the appropriate vehicle for dpalin^^with 
such raie, act^^ental c<mtamination 

Heptachoi. hcptachior epoxide 
and chlordane lave afto been xemoved 
frbm the list of maximum contaminant 
levels at least temporarily In view of the 
pem^lns cancellation and suspension 
Proceedings under the Federal Insecti- 
ckle. Funfticnie and Rodenticlde Act in- 
volving those pesticides When the rc 
iuIt4.of these proceedings ar£ available. 
EPA will again consider whether maxl* 
mum contaminant levels should be es- 
Ublished for those three pesUcides 

A number of pcmments were received 
on the potential h^ith effects of sodium 
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and »^uU at - Tlie Nuii^ntl Unnktui. 
Wiitrr Aiivi^iuv iniuidl ha<^ it^om- 
#nieidtd tiial roii-^iri "^ladon be nun to 
liit^Miionuiuju^ tJi' « M^n-^tiduia^ J^(L 
has nol^ 'Ui oniiueuUid tiik , adoijUiui ui 
niax^inum i 'fnft^iniii ttii livl-* b<iauM 
av nifible <1 U.t^o*not ^ui»|M)i C (he atlui>- 
uon of aji\ 'i^)rrifit kvcU EI*A ti'is^r* 
qiie^ted the NiUionnl Ac idiiiu oi Sm- 
eiiii^ to mi Ui\tc H^id^n and suil.tif"^ 
anitinR tin <.oi4Lnij(u int'^.tu be ^^udi;td 
b^ ,utd to niclUii44 infoiniaiion on 

Uie liiMleii e^ltt <il ^odnim and ^ninic-. 
in tlv Tiii^tt to i>< in.idc by NAS in 
Drieuiim 10lt> 

Snite a utiUiU*! n\ -^uiti r Jiuin 

(li'-Ci i vMiliU lit iDll^u ]jv<Ki b\ UiCiaiv 
MHiiuia in^ iki tiieic a''C utlios 

iviio (.vi-^h in ri>tiia liien sodium in- 
I \kC il i^di'^nabii (iiU tiiC ^odniiu it^tn^ 
Hkii iti linnt^nii! aei be Knovvn Tiio^.c 
a'^' I ted t m bv Kn^mi<t" liie sodium e<»n-- 
Ci^uti ilJnn ni thrn cfuukmr K\ficT niakp 
'diu>tnjont^ to then dirfs 01 in c\licu\e 
I ^ * vcol' jJtoinaliw ^ourres of vvater 
In u-ul ti i Ui liikni' I mi food piepaia- 
t li I- ic\;'mni(*iiUid lii^i ihe States 
n -'iMit* piop) i]n> foi let'nlii ninnilm- 
m'' of the so<1*um rontrnl of drniKing 
•V Uer *'€J\ed t*i tiie Pnblir ^nd foi in- 
^''iinnik I'iis^ii iin 11 d roii<»utnei^ 01 utc 
>vdiinii Citih '^ndadoii in diinlcl^j^^ ,v tin 

A leLnivCi^ hi.ii rof^ccit^tioii oi -^ui- 
fa^c in diii.lcni^^ M iUr has iutlc oi no 
i^n»*. n iiixatm cfTixt Oi^ i efiular u-f is Oi 
tii(' unlcr but tian^^tcnU iismti su( ii 
vvaii.r j>omciimcs cxPniencc a iaxau^e 
effeet II iv ircuniniended tiiat the Su*l.es 
institute nionitoini^ niof^ram^ lor^ sui- 
fu^^* andHhat ir in-unt-v be notified il 
liir ''uifaie eontoiii of^ihr m jtei ts iii^h 
Sj^ h n^urK «iLi<^n ^iioiiid iiuiude au a-^- 
■st^^menl oi^lhc p^A>ibfc pJi>MO]o>.i(ai 
cJTccU oi con->umptiun oi Che v^.rU<'i 

An niltra»-eney ^tummdit ex^u -.-f d 
loiuern asbestos .^iid PCB > ni tlie 
environmeiit and noted the need ior a 
least a monitonng ^eqi^ireniCnU li 
tiji MCLb, for these i0iitaminaiU5 epa 
is also conceincd but for Uie momini 
iaclLs suHifieJU Ciidinic regarding ana- 
lytitai method>, iicaiti^ cfTet is or cK,cur- 
rcncfl in tJit rnvnoniucnt to e^tabii'^h 
MCLi The ARCnU hs iOuducling. 
^^aich and<ooi>etatuji; m res^earcii ^lu^ 
ects to develop trilciia Uji estabicsiiun 
needed limits as qui(,ki> as po^ibie a 
monit^>i infe 5tyd> on a fpuir.bei ol oi«anit 
chemical cont^minanU including PCB^ 
foi which MCLa a^e not being estao 
Ushed at thi> time wiH be cOnlA^^cd in 
an organic chemical monitoring reguia 
tiun that is being promulgated with thcs< 
regulations Hegardin;: asbestos. HEW 
and EPA are sponsoring a number o! 
studies this year at an appri>;iimaie cc^ii 
of $16 million to establish health effects 
a nn jr 1 Ucal methods and occui 14 nee ^ 

P01HT or McAsuxaucNT 

Other comments on maximum vui« 
laminant Icveh focu^ on thie proi^osed^ 
requirement that auch levels be tested 
at the<onsumcr's tap Concern was ex* 
pressed over the inability of the public 
water ^slem to controi potcniiai &«uue^ 
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Rl/tpS AND REGULATIONS 



of conUmlnanjt» wliiili ctrc umL i 
conlrol of iMc consumer^ « 

The promuigated d^HiiiU^/n ^ iiK^Ai- 
mum conUmln^nl I i4i <i'a re- 

Uins the rcquircmcui Ih \i tin. ni^otr* 
mum eonU\mindnl level be m^a%iiud a I 
Ihc Up cxecPi *n Jhc ij[ LurbidiU 
which should be measured al the I ohit 
of cnlrv to the distribution ^v^t^iu -How- 
ever trje dcfmition ht^ been exji^iitcird 
to make clear th^i conlafriii»iiiU add^U 
to the water by ctrcumsidnic^ uudii UiC 
control of the consumer arc hoi the rc- 
jponslbi/ity of the sopWier vvat,ci 
^iless the cont<iniin<jiiil£ rf^uh iiom lui- 
rosion of piping and f^umbuik resuitir^ 
from the quality of liif walii ui^Plitii 
It should bfr noted ho^iver tiial ihjv 
rtqulrement should not bc^interPi eled 
W to dlscouraffe local aggrci^ivt: eru ^ 
eonf^eitK^n control mia^uro^ ^ 

ColirOXM BACTEriA f^Cl s 

The *piomul)?atfKi MCIvS fi.i tuiifurni 
b*ct«ria are baikdliv ifit 1%^ IHiblk 
Health Service StAfidard<i Ailh mmur 
refinement* and clarifications Hw» ever 
further changes m,\y be desjr»kbie For 
example the MCL'^ for the membrane 
Alter analytical method do not reNohe 
the question :>t how many crjlilorm bac- 
teria are assumed to be Pre'^ent in ft 
9ln(Cle highly conumln»\Uci smipK 
Some iaborat^ii^:> assume^an ui/ij6r Um i 
of 50, nhilc others to contli ue to 
count individual bacteria to a le^el o{ 
\Q0 or, even higher in a slnpie ^amplr 
The upper limit assumed ^ni rtffect the 
monttily average c^hich i*' cilc-uiaUd lo 
determine comPlUnee ^ilh tho MCL > 

Another que«itlc?n rciatHiP*to Ihe coii- 
lorm- baetef Ja MCLs js ihe nutlpr of 
powtble spurious po^iCjve sample n the 
regulations are wiUten ail routine sam- 
*pjes taken todc'tcrmii*e oomiih.mcc wnth 
the MCL*s mu5t br counted reKardl^vi 

of the iesuit« of aTOiy&is of uny chpc^t _ 

sarnples that may be uken The rca^qri health eft -els of organic chJjnicais 



ucucd luAhtL by EPA If rtvlew indi- 
cate^ thlt chanties In itit MCL's are 
ucAii(tbii those chauge:> **ill be mad e as 
nuou a.s po^ible b^t withm 6 months in 
time to UaKe effect at the same time as 
;hc .iiiitirti IriUriifii Piimary Drii>king 
WaUi Rfi,ulaticiAo 

ORtiAMf CfLCMXCAtS , 

Tilt i/iui>o^d fitaximum contaminant 
IcveLs lor^or^aiiic Pebtiydes, other 'than 
UiC tAue ^vhi(h &iic liie subject of can- 
(thatiOii And »>u»i>ci*;?ion proceedings, 
i>felT rcUiiied II l> anticll^^ited tiiat 
aviditionai oiganic pe^icides will be 
added to the re^uUiion? if surveys of 
pcsUiiueN Hi drinkiixi« water being con- 
ducted t> EPA iftdicrtl€ that this: is 
needed j/ft 

Tlie piop(Hni regul:\Uon5 also cort- 
U.ncd a maximum conlamiiianl level for 
or»:anlc chei^lcals obtainedby the carbon 
Chloroform extracjt iCCE> method It 
Ma-> aiiUeipatcd by Conrress that organic 
Uieinicals viouid be dealt vth primarily 
m the Revised Prini^ry Drinking Wat« 
RcguiAUc^us because of Ine paucity of «c- 
cuiale dita on the heaUh effects of vari* 
ou*^ 0iRan>c chemifaU the large number 
oi duch chemicab unceriainitics over ap- 
fiiopiiatc treatment, techniques and the 
need for adduional information on the 
incidence of specific organic chemicals 
in dunking ^ter ^.uppiies EPA thought 
that the,CCE standard might provide ar. 
apPioPjiati means of dealing with or- 
ganic aiemicals as a clas^ pendinP action 
oii\he Revised Pnmary Reffulatior^ 

The CCE standaid was originally de- 
veloped as a test for undesirable tastes 
and odou In di inking water As concern 
develOi>ed over Lhe health effecU of or- 
raiijc ciiennicaJs the posolbility of using 
CCF, as a health standard ratfier than 
an esthetic st^mdard i^'as considered 

As Poir;ted out by numerous comment*, 
CCE ha^ man> faihnf;s as an indicator 



for Ihis is that-bftct r^t CoiiUmuiatlon 
1| often Intermittent '^r transient and a* 
a result negative check «imPle^ tiktn a 
day^r more after a positive ^,wnpie can- 
not #demonst rate thOCjhc poMtii,^ jcsult 
was m error It niay be pojc^ibie howe.er 
to prescribe a rjjeans of deaiinR ^vith spu- 
rious positive results mthout %conu*r4>- 
mlslng the Intecrity of the MCLs 

A third question concerning the MCL ^ 
.for cohform baderii k tne reiaiJon«ihip 
of monthly averages of colijoim bacleua 
levels lo monthly percenlapes of poMlive. 
samples Pot exainf>ic the monlhly av- 
erage MCL fo> the membrane, filler 
method is violated if the moiilhly avci- 
^ age exceeds one coiiform. ba* kenum per 
— sample However for p^irpoM'*^ of detci- 
mining whether the monthly-pcrceni- 
tge-of -posUlve-sampies MCL is violated 
a sampleJs counted as positive only if it 
contains mort than four collform bac- 
teria Thus, it is possible P^irticulaiiy 
when a rehitiveiy smaii number ol 3am- 
• pies is iiten. for a system to fall the 
monthly average MCL even when no fin- 
lie sample taken during the month Is 
out of Compliance with the limit 

■These and other questions concerning 
the conform bacteria sMCLs v^iil be re- 



T5 begin *i|h. 
ii^n on only 



the lest^btalnyiniorma- 
a fraction of the total 
Amount of organic chemkals In the water 
Sp^mpied Furthermore, there Is serious 
quf^dtion as to the reliability ot,<^CE in 
jdcnui>ing those organic chemicals 
iiiiich are most suspected of adverse 
iieallii eftecU^ In addition, there are no 
exiitinV iata on which a specific level 
for CQE ci.n be e&tabli^hed gn a rational 
baos 7o estabii-^h a maximum contami- 
nant level under these circumstances 
would almost certainly do more harm 
tiian good U couid give a false sense of 
M^cuuty to pm;^pn'i served by systems 
wiihrt iuc witlfilrt the established level 
and a false ^en^e, of %Urm to persons 
w.rvcd by systems whjch exceed the level 
It also would, divert resources from 
effoits t^ find more effective ways of 
tlcahijg : with tJie organic chemicals 
pioblem 



cal nionitoiing pui;>uant to Sections 1445 
and 1450 of the Act 

The regulations reqyire that desig- 
nated public water sy&tenis collect sam- 
ple :> of rav, and treated\at(Jr fo* submis- 
sion to f^PA for orfeaniC^anai^siS EPA 
will analyze the samples for a number of, 
broad organic parameters lncluding.ear- 
bo^ chloroform extract (CCE» volatile 
and non- volatile total organic carbon 
(VTOC and NVTOC ^ total organic chlo- 
rine 'TOCl' ultraviolet absorbaney and 
fluorescence In addition, monitoring vviii 
b& required for piobably 21 specific pr- 
ganic 'compounds * Sel^-ctlon of the spe- 
cific Compounds has been ba^d on the 
occurrence or likelihood of occurrense In 
treated^ c^aT^ toxicity data and avaiia^ 
blPty of Poetical analytical metl^ods 
Laboratory \nal>ses will be used •to 
evaluate the eMent and nature of organic 
chemicaP contamination of drinklnir 
^ater.to evaluate the. validity of the 
general oiganic parameters us surrogates 
for measures of harmful organic .chemi- 
cals, and to determine whether there is 
an adequate basis fori establishing maxl- 
iryun contaminant levels for specific or- 
g«mic5 or groups of organiCs 

Second. EPA is embarking on an intcn** 
sive research progiam to find ansv^ers 
to the following four questions 

1 What are the cflect^ of commonly 
occurring organic compotnKls^eih hviman 
hfalth^ ^ / 

2 What analytical j;>rocedurcs should 
be txsed to monitor finished drinking 
water to assure tha( any Primary Drink- 
ing Water ReguiaJ-ions ^dealing ftith or- 
^ahles are n^t>^^ 

3 Because sbme of these organic com- 
pounds aiC'^ormed during water treat- 
ment, what changes in treatment prac- 
tices are required to minimize the for- 
mation of these compounds in tieated 
water' 

. 4 What treatment technology must 
be apphed to reduce contaminant Irvels 
to concentrations that may be specified 
'in the Primary Drinking Water Regu- 
lations' 

This research will Involve health- 
effects and epidemiological studies, in* 
vcstlgations of analytical methodology, 
and pilot plant and fHld studies oS or- 
ganic removal unit' processes Some 
phases of t|ic research are to be com- 
pleted by the end of this year. whUe 
much of the^remainder are to be com- 
pleted within the next calendar year 
As soon as sufHcient Information is 
derived from tAe monitorAng program 
and related research, the interim Pri- 
mary Drinking W-ater Re^lfktlons will 
be amended so that the organic chemK 
cals problem can be ^calt with without 
delay monitcrring process will be 

complete within 1 ycai • 

During the interim period^ vfhlle sat- 
l^factot^ MCL's for organic conlamlna- 



EPA believes that the intelligent ^tion in drilling vvuter are being deVfl 



appioaeh to tne organic chemicaU Ques- 
tion is to raove ^head as tapldly as pos- 
5,lble along two fronts First BPA Is 
adopting simuUaneouslv with these reg- 
ulations a Subpart E of Part 1^1. con- 
taiiJlng ioquiKments for organic chtmi- 



6ped EPA will act in specific cases where 
apPropilate to deal with organic con- 
tamination If the JBPA monitoring Pro- 
gram' reveals serious specific cases of 
conUminatlon, EPA will ^ork with State 
and local aulhorttlcs fo identify the 
souri.e and n.Uure of the problem and to 
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the Suik" in idcCiULjint ndiJiticiiul cooi'- 
ntunit> v^ater »Jpplie!> th&i reqaljc 

' Putut*Nomr 

Tlie-publfr notice rwjuirrmcnts -PhOr 
pos^d m, f 141 32 did not dibUnguUh tje- 
tween ponlni unity and non-comffiiiViU> 
*pubUc «at^r s>'>teni^ They uouldjfhavc 
r^uired that put>Jic^oi!re of non-com- 
pi t&Yiee with applicable rffTulat^oni 
made b>. ne^spapcrMn T^at<T blll^ and 
' * by other media 4qt all puttlr water s>s- 
% lenw These requiremcntK arbrintppro 
' , prlat£ and Ineffective In tWe cxsc of most 
'non-commur>ity natfr s>*5tems Tho^ 
systems pilnctt^aliy serve transients nho 
do not recrJCe water bilU from the sy<i- 
tem and v,ho prob2dt>]y are not expc^M 
s^niffcantiy to the locs^l media A more 
.elTecttve approach would bo to require 
notice that '/an Inform the ir.mslpit 
before he drinks ihk s.>slcm ;^ater and 
thereby boih warn the trs^nslent ani 
i provide arr ince,ntJve to the supplier of 
water to 'remedy the violation Accord- 
ingly Section Hi 32 a<^ adopted provides 
that in the ^sc of non-comrTiunitj sys- 
tems the cnlUy ^iih primary enforce- 
ment r^sponslblhty ^hall require that 
notice t>e given in a form and manner 
that will liuure th»i the Public using 
the Public water system is adequately 
Informed ^ 

The proposed public notice require- 
ments also failed to distinguish between 
dilTerent types of riolatlons of the In- 
terlEn Primary Drinking Water Regula- 
tions Since the urgency and importance 
• of a notice varies according to the nature 
of the violation involved SMI 32 as 
promulgated seeics to match the type of 
notice required with the type of violation 
involved Written notice accompanyinfr 
a water bill or other direct notice by 
mall Is re<]Uircd lor all violations of.the 
regulations Including violations of mon* 
Itorlnff requirements and for the grant 
of a variance or ej^emption In addition, 
notice by newspaper and notlficatHjn to 
radio and tetexiston stations is recfyfred 
whenever a maximum contaminant level 
U exceeded, or when the entitv yith 
primary enlorcepient responilbUity re- 
Quires 3U£hfiroade It notice 

^VALIJJ COIfTHOL AND TESTING 

PaoccDVacs 

Section 1401 fl^ of the Act defines 
"primary drinking water r^g\i]atlon*' to 
Include "quality control and tcsUr^g pro- 
cedures" The promulgated regulations 
Include testing requirements fox» each 
maximum cof^tiuninant level* including 
check samples and special samples in 
appropriate cases The regulations also 
•peciiy the procedures* to be followed in 
analyzing .samples for each of the maxi- 
mum contaminailt levels These Prore-^ 
dures will be updated Trom^ttme to time 
as advances ir^ made in anatyUcal meth-* " 
ods For example references to "Stand- 
ard Methods for the Examination of 
Water and Wa5tewaier*\are to the cur- 
reitt. 13th fditJon. but these references 
will be changed to cfte the Mth edition 
when n Is available In the near future 



V-^^ftUlES AHS> REGULATIONS ' 

A try dement of quality control foi 
public w^ter vt>^<>nis m accuruLe labora- 
tory anaivbi^ Section 141 ^& of U<e ret^u- 
la^ons providrs that anat>se& coiidu( ted 
lor the purpose of dctcrnunfnF: com- 
pliance 'iiitli maxum^m contaminant 
levels must be conducted by a la^ornJoly 
approved by^tiie cntit> %ith Pnnia]> en- 
forcement re5P0iisiibilil> EPA ft ill de- 
velop a^scKjn as pos^^ible^ m coopctuUoii 
%ilh the Stale."^ and ^ther interested 
Pa'rties criteru.and Procedure^Sor lab- 
oratory certJfitiUion A Slate with pri- 
mary enforcement re5iK>ij^ibilil> will 
have a l.iboralors ccilifit^ bv EPA pur- 
, silent to the Prc^cubcd cilteriJi and pio- 
cedures and in turn v,iii c^itil> Kibora- 
toncs Within li^c State 

Record -keepirii rtquucnjci.i.^ mhI re- 
ports to the State also will as lA m 
qur*Iit> control efforts 

RCCORD-KimNC 

Adequate rcrf)rd-Xooi)mr norc^*.ar> 
for the proper otvi»tioii and Ddnunistra- 
tlon of a public iv^tcr ^ji>tom- It riLo 
important for prhvidinc iiiforj:)nliun to 
Iho* public Piovjfimn -.ippropiiafcf' d.U'^ 
for Jn^^pocljon and ciUorcemcnt '^cUvUic^ 
and Provldlrrg informajic^n on v huh fu- 
ture regulations can be ba^cd Accord- 
ingly a new §141 33 has been added to 
the reculaUon^ to require that cir li pub- 
lic water system mamtain rcco^^dN of 
sample anaJv^ie^^ ai^d of actions to cm \ oct 
violations of tlie Prunar. Dj in> niL \V^^t^^r 
Kecul^ttpns 

Economic an& Cost Analysis 

A comprehensive economics studv ^ias> 
been made of Uie Interim i.-n.iri Dj ink- 
ing Water Rejjulativis This ^ludv esti- 
mates the cOst^s of the rcegLntioLi ^ ( > aiu- 
atcs the potential economK iinP u t, »nd 
considers possible maleru'U xTn<i labor 
shortage^^ The results of thii* ^h^i^ .^rc 
summarized here 

Total investment costs to comniuiiU^ 
water systems to achieve conu>l»anre 
with these r^uiation^i ace csUm ued to 
be between $L050 and (1.765 miiiion It 
Is esUmated that non^commuitil> svs^ 
terns wUl invest an addiUon,U %2i milhon 
The ran£e of the e^umiite is due to un- 
certainty as to the de^^lgn flow that will 
be used in installir^g treatment facilities 
Systems not In compHanie x^ill have to 
consider sizing their new componentft to 
reflect average dally flow conditions, or 
maximum daily flow conditions in eases 
where system storage is no^ adequate 

This investment will be sPredO^over 
several year* Investo/'OT^ned syslenas 
will bear about one-fourth of these costs. 
and*t>ubllcly-owned systems the remain- 
der It is not anticipated that systems will 
havediCDculty financing the^ capital re- 
quirements ^ ^ 

In annual terms national ca^^ts arc cx-» 
pected to be withm the following ranges 

in milliont 

Capll*) COSI& C14«*347 
Operation* Aod mftJnt«tiiinr 253 353 

Monitoring <roirtlne onlyl 17>*t5 

Although these aggregate figures are 
large, moot vater consumers wU) not be 
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^jgniftcanll> afTi.tl'^d Foi Uiu^ u trs in 
ffy&lem^ »crwni, 10,000 persons oi m^^re, 
Liie aveiii^c i^tiuu.ii treatment per 
capita may increase from less th.m $1 OO ^ 
for ^>stems requirmg di&lnfeciu*u and* 
lead control Xj bct^\een $1$ to $15 for 
control of turbidit> and heavv metal ic- 
Xiovjf For sVblcin*«<Ti Ing less tJian 100 
persons the a^eraec annual pci eajjita 
costs of di^nif<\ ilun lead eon^jrol and 
fluoude ir^iinc rimovai uie esUnv^ted to 
be bclvvccn $2 10 and Jll §0 However if 
tuibiditv <4jntioi 01 ^eav'\ metal removal 
T^ere requnrU u\ a';>v£>lcni oi Uh^ size 
then co&li^ aic cxi)icled to ranbc from 
%bl to i<r \e*i ;>ci capita f:i»A h 
nw*aic of tiu ^enou '*i>otcntl,tl economic 
imp;ict on us'i*. ili t^#w small svstem<i 
However ^Uio Jf^giwwve historv si»enf»es 
that ihfr fi* "Jilation<i 'should be b.'>i;ed on 
costs thsa iM\ be rta-4juat)l> ciloidod by 
1.*r^,c niolii iJ iltt ui oi iCiJ^*»i<<l stems 
hurtli^f ct.iiKunif cvalii'>ljf>n these 
syslcuj*. IS brill*; conducted and rcalutie 
options for Ih^si ^nntl svsteii.^ '^ic b^mg 
r<.vic>M?d Oplun Uiat » ill be under con- 
j^ideriilion nicluilo k^s cosll> ircatme'U 
tCclinoJortc f' '■inalioii of rctJionai svS" 
\cnK and u^v di aUcrna'ivc^ \\aler 
souict'^ Inrlii.iiiU inci c Conine rr lal uMrrs. 
\\h<tlici Mi»iHiirii> their o^^n water or 
usin ^jiiblK arc nnt exp/^cted 

to*bc ^.icnifif inti . alletlcd bv these 
rc^ul ilii>ns • , • ' 

Po^^i^iblc constraints to«the iini^leincn-^ 
t.ftirm of tlie niterini primarv reCuIa^ 
tion'^ weir ox immcd Although there 
be an incrc t^c in d/mand foi chem- 
Ir t jTianpotirr I iborotofie^ and cun- 
•^trurtion of 'n nlnirnt f?irllilic« it i- tlQi 
JijUir jj»alcHl Ih it nn\ of those factoii> 
br R irnou-' oh'^Laric to implement aton 
of if^' c rrjiiKit>"n 'vw ^^. ic.i nnablc 
tunc frame 

For the rer^^iun civ en a»>ovc Chai)ter 
4rt of the Co<)e of FedrT^I R^<!ulalion<i Is 
herrbsr amrndrd by the eddition of the 
follottinc nct\ Pirt Ml Thc<=e re*ruia- 
lioDs ^\}\ Uikr efTcrt 18 month- after 
promulpatlon ^ 

lit i^ hereby tcritfi<:0 in**, the etonomlc •nd 
inflaUonnn iil pa»,Li un, u. rvguiailvn* 
tiare been Larerun^ cvai tnHtd in ^(.(.urdaiice 
with Executlve*Ortltr 1182! I 

yinic<\ December 10 1975 

0 RvS&CLL E T>tAlN 

Admintstrator 

Subpart A —^n4t*\ 
Se€ , • 

Ml A*ppii< fthi4ry 

141^ D«nr.liJoi)<. 

1413 CAv^ge 

141 4 VArlan<^e*< *n<lexempiiQf)ti | ^ 

J4i5 Sltinr reqttlrwnvnt^ 

J4id ffTernvrUav 

Subpart CS-M4ilmunn C«n1*nnlo«nt L«v4li 
141 U MAXirAU^n contAialnaifl leieU for 

inorKtnir themictts * 
14f 12 Uaxtmum cont*mln»tit JeveiA for 

org&ntc chemlcaU ' 
141 1) Maxtmum c^ntAinlnant levels for 

tufbldlt> ^ 
14J 14 U«j(tmum microbjulo^lcal conUmU 

Dtnt levels 

141^1 Ulc robioloctCAl ccntAcnla^nt urs- 
piiDf Mid »nfciyUcAi r^uUemenL* 
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5M70 RULES AND REOULAHONS - '* 

^ ■ • * « 

* . . ^ . ^ . **** ■'Kon-communlty wkter . system" Hie (rs EnvItonmCTital Prot«:tloh 

' .1*1^ r*«uirL!^^^ »nrijtlr»2 ^^^^^^^ ^ public ^^tcr syitcm that i5 not Agency will not &etk to override land use 

' 14,^3 lr«r%ik ch«mjc»> tionpllnc krtd » conrunupUy water syst^^^^ ■ 'dwfslociai trtwtlnj public water sysUms 

«ntiytictir«<)uir«m«nu . SanlUry survey means an on- ^iting whIcW aremade at the i^Ufe or io- 

UA2t OrgAfiic ch«mic»i - wmpung slt* review ol the water *ource. laclJl- c»r government levels 

tntiyHcfti rc^fuircrrvci u Ues* equipment operation at?d malnte- - d^nr Ffr«^i; A^i^ ~ 

I4l27 Aii«rn*ttv» *n»iyi>c»i ttchniquts nance ol a pubHc water system lor thr^ * liiiecnvc a«ic* 

Ml 28 Appr .v«<i ikbor*tttri«* purpose ol evaluating the adequacy ol. The regulations set loith in thla part 

14120 MonJit^rinf of conwruHue public suchsource. facilities equipment. Qp- shall Uke effect 18 mouths alter the date" 

water aysumt eratlon afid maintenance lor produclpg ol promulgation 

Sut>p«fi o— Rtport^rtj, Pwfeirt: N*tir<#tka ipd and distributing sale drinking wat^r cKn.r* o u.*r«..« rftt.t.«**.»t.* • t 

n^<trdk.,^n, ^'SUndard sample" "mean^ the Subpart B-MJxJmum ContJmin»nt Uvefs 

Mil. n«porun( rcqutrcmcnu« aliquot Of finished drinking water that 1» § HMl Mflximum contumtnum kv«U 

Ui 12 Public notiflc4Uon of vtrit^ice-. <x- examined lOr the Presence of conform for morf inic cli«mic.U. 

* with r«c;uiaUon3 - . fw^ * - »w * maximum contaminant level. 

141 J3 u«<,or<in.imten*..c« ^ State means the agency ol the for nitrate Is applicable to both ccmmu- 

AvTHo^rTT s*c MI2 Mi44-,«5 .nd H50 fi^n Je 'Srwa^^^^ ^''^f ^v^t^^f^^nd non-communlty 

oftb«Put>iicH«iibS*rvi«Afr8asi4t iwo Inv oTiod Xn I Q^^^ systems The levels lor the other 

t4-t use 30Cg 1 300$ 3 300J-4 •nd 3001-9) P*^^^ ^^'^ ^ SUte do«5 not have inorganic chemicals apply only to com- 

. Tk . primary enforcement responsibility munlty witter system* Compliance -Ith , 

SubpirtA^neral Section ^H13 of the Act. the .Maximum cfinUminant levels for inor- . 

fi 14J 1 ApplirabJiiy, * J^^tt S?*^^'^^ Regional Ad- ganlcchemlcils Is calculated pursuant to 

• • * v» w . mtnistrator. EnvlronmenUI Protec- tMi23 

This part establishes primary drinkine tion Actncv Vw\ t *w . 

Miz Of'thet'uDliclieaiinsjcrvueAct ptr&on who owns or operates a pub c cals other than fluoride 

amended the Safe Drinking yrtiter wate? system cajs oincr man uuonae 

Act <Pub I. »3-S23>. and related regula- ^ , ^ ^ ^ tnmtfrVmi 

tions applicable to public water »slems § 1 .Co^"«fir. . Conumitttni , pi" /«er 

§111.2 l>4.ritiiiJon». This part ihall apply to each PublJC Arwnic ...... ' 0 05 

. . ^ ^ . „ . water system unless the -Public water Btrium 1 i 

AS used in this part the term system*^ meets all of the following condl- Cadmium /. o oio 

,<a> "Act means the Public Health tlons Chromium o 05 , 

/ Service Act as amended by the Safe (ai Consist* only of distribution and o ^J- 

Drinkinc Water Act Pub L 93-523 storage facilities *and does not have any ^frV^,r\;: - ^ 

, <b. Contaminant means any physi- coHecUon and treatment facilities): i^uJlJ!™ * ' *n m - 

chemical, biological or radiological tb» Obtains all of lis water from, but ff.^r 2 Is 

substance or matter in water ^ not owned'or operated t>y a public wa- Z 

fc Maximum conUminant level system to which such regulations ^ci When the annual average oi the 

rfteans the maximum permissible level of ^ppiy"^ maximum dally air temperatures for the 

j,a contaminant in water which Is de- Does hot scJl water to any person* location in which the (Jommunlty winter 

hvered to the Irce flowlnc ouyet ol the ,^nd system is situated Is the following. th€P 

ultimate user of a public water system, ^^^^ ^ cainer which conveys maximum contaminant levels for fluoride 

except in the ca^ <>« where Uie ^ p^,<^eneers m interstate commerce are. 

maxiinnm pcrmistlble 4evcl is measured , _ ■ 

at the i)Olnt of entry to the diStribuUon § 14Li Van3ri,rr« and exemptions T-^n^.^tinf i.etfi 

system Contaminants addc<) to thi water Variances or exemptions from cerUin .j^"^ , Mr,*,-, r. ),ru. n-JUJr"^.. . 

under circumstances controlled by the provisions of these regulations may be ^^'^'^ . 

user except those /csullIM Irom corro- granted ^)ursuant to 8ectl0fjs HIS and 

.ion Of piping and plumblne caused by ui$ ol the Act by the entity wlth^pn- SIfJiV'* ^ t 

watei. quality, ar« cxcJVidcd fr^m this mary enfoi cement responsibility Provl- «itQ6a« inu>iu> ;o 

, r deflnitfun t stons under Part 112. ^a^io^ta^ interim ^Vd?9i ?^\^V2 ' \ 

(di <Pcr^n^ meaps an Individual, Primnrp Drinking Water ReQutations ^i\.o*^:> AH'^h^ Jit 

" corpcn aUon. Company. aAsoclaUon, part- Umplcmenfation^u^Ti E (Variance^^ 

ner:>hip State, municipality, or Federal and iubpait F ^Exempiionsj— apply $ 1 tl.I2f Mftxtmum contommflnt let«li 

agency , where EPA has primary enforcement fqr organic dicmicali- 

T ' ^"^"•l water system ' means » responsibility The following are the maximum con- 

' KlILfj.tV^fr''^^^^^^^ §1^»5 SmnfrrquirciHenu, Umlnant levels lor organic chemicals 

of Piped uater for hOman consmnptlon, ^ * ^ They apply only to. community water 

il such system has *t least mteen service Be ore a person may enter inW a fl- Compliance with maxliAum 

connecllons or regularly serves «n aver- nanclal commitmtiH lor or Initiate con^ conUminant leyels for organic chemicals 

age of at least twenty-ftvt lft(Jlvtdual5 strucUon oHrnew public water system nurviiant m « i4i 24 

dally, at least '60 days out of the year, or increase the capacity of an existing « calculated pursuant lo i ni Z4 

.5uch te.n3'include« '!> any collection, pubhc water system, he shall notify the 

treatmeiit ^torace and distribution la- q,^.^ ^^..^^m^.K!* miingram* 

cniUes.inder coiitrol of the operator of ^ extent practicable. ^ ^j^rtiur 

such system and u<ed primarily in cOn- a^oid locating part or all of the new or chlorinated hydiocArboiu 

nectioit with sikh system and i2> any expanded faciln> at a site which Endnn (1^^4.10, lo-h<xftcbioro'- o oooj 

collecl^norni?treatment*tora«efacill- ,a> Is subject to a signiftcant risk LV^S?^Vl^do^^ndof5!S*^dV 

li'Al'l.'lnK r^o^ 'J?«!^\u/h '^0- earthquakes, ^oods. /Ires or other Kl'n?phthrn^^ 

used primarily In connection with such ^ ' . . , tt^^k*** ftoi^AA n neu 

- system A public water system is either - disasters which could cause 4 breakdown ^"^.^'Z^J^^^^^ ' ^ ^ 

a ■ community water system" or a "non- of the public water system or a portion M«ihoxychlor (I i l-Trichloro- o t ^ ^ 

commui^ty water system- ' thereof, or , ^ - bt. |p m#iho.Tph«QyU 

«j» "Cori>munlty water system' means (b> Except for Intake structures* I* * «thtne) •> • ' 

a pub1tc.*ater system which server at ^.^wi^ M/v^rxt.i^ . iaa - ^ ^ J w < i ^ 

least li sirvlce connections used by year- ''"^'^ floodplaln of a lOO^year flood To«ph#n# tc^,a^-T«chnicU o o05 

round r/sldents or regularly serve# at J* ^'^y recorded high tide .ehiohnhUd cftmph«i«. 67-89 

Jea^t TiTyear- round residents '*'^ where ippioprlate records exist p€rc€fti chiorin«> 
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rOles and regulations 

i\h) five porliors In more than 20 
percent ot the samples when five or more 
samples are examined per month. 

ic> For community or non*conimunlty 
lystons that are required to sample at a 
rate of than 4 per month, compli- 
ance with paragraphs' <B),'Cb)<l>, or 
(bM2i of this section shall be base<S upoD 
sampling during a 3 month period, ex- 
cept that at the discretion of the State, 
con^pliance may be based upon samplinj: 



(b) Chl4^ropli«i)oxy» 
2,4 -D *(2.4*Dlchlcir()l>h(nox}ftc« o i 

2 4.5*TP dtlv«x |2 4 VTrichtoro- o 01 
* pheuoxypToptoiiK utd) 

6111-13 Ma«iinuni ronUnim^nt IctfN 
fuc lurbitlitr 

The maximum contaminant Icveis for 
turbidity are applicable to both commu- 
nity water systems and non-cotnmunity 

»ater ^y^iems using ^yrface^ water ^ v ^«^v. 

sources in whole or In part Thcrmaxl- during a one-month period 
mum contaminant levels for turbidity 
in dnnklns \^ater» measured "at a repre* 
senutive ^trv point's) to the dtstfibu- 
tlon syste.a are 

^<a* One turbidity, tan it iTV>, as de- 
termined by a monthly average pursuant 
to f 141 22 except that f^ve or fewer 
turbidity unlU may be allowed if the 
supplier of nat^r can dcmonstiate lo the 
State that the higher tuibldity does not 
do Any of the following 

(It Interfere with disinfection, 
i2) Prevent .nalnlenance of an eftec 



Subpart C— Momtorjj^ng jnd Analytical 
Requirements 

§ Ml. 21 MicruLiolo|;iful coiiUnniUnt 
♦Amplinjp and jmatyticaJ rcqUire- 

fat auPPlters of water for jE^ommunlty 
water systems and non-community water 
systems shall analyze for coliform bac- 
texia for the purpose of determining: 
compliance witl* 1 141 14 Analyses sMl 
be conducted u)^ accordance ?vith the an- 
alytical recommendations set forth in 



distribution system, or 

f3j Interfere lAlth microbiological 
determinations 

<b) Five turbidity units based on an 
average for two consecutive days pursu- 
ant to 9 Ml 22 

§ 141 1^ Mttxiniuiii niur<i1>i<ilof;iral ron- 
|«minant leveliu 

The maximum contaminant levels for 
conform bacteria, applicable to com- 
Tnunity water systems and non-com- 
munity water systems, are as follows 

(a^ When the membrane filter tech- 
nl<iue pursuant to 1141 21 u> Is used, 
the number of coliform bacteria shall 
not exceed any of the f(^lIowing 

(1> Ojie per 100 mllll^fters as the 
anthmeti^mean of all samples examined 
per monVh pursuant to I 141 21. (b) or 
(c>: 

C2> Four per 100 milliliters in more 
than one sample when less than 20 are 
examined per month, or 

«3) Four per 100 milliliters in more 
than five percent of the samples when 
20 or more are examined per month 

(bxi) When the fermenUtlon tube 
method and 10 m^llliter standard por- 
tions pursuant to 1 141 21 fa* are usW» 
conform bacteria shall hot be Present In 
an$^f the folloi^lng 

<1) more than 10 percent of the por- 
tions In any mon\h pursuant to 9 141 21 
(b) ot fc) : 

Ul) three ^r more pctrtlons In more 
than one sample when less than 20 sam- 
ples are examined per months or / 

(Ul> three or more po.rtlons in more 
than five percait of the samples when 
20 or more ^mplcs are <^amlned per 
^monlh 

(2) when *thc fermentation tube 
method and 100 milliliter standard por« 
tlons Pursuant to 1 141 21 (a^ are used. 
collXomi bacteria shall not t>e present In 
anr of the following 

(I) more than 60 percent of the por- 
tions In any month Pursuant to * 141 21 
<bror <c) : 

^iUl five portions In more ihtn one 
•ample when Itss than five samples are 
examined per month or* 



Minimum number of 
tamjiUs per mohth 



25 to 1000 

1 OCl to 2.500 „ 

2,S01 to 3,300 „ 

3^1 to 4,100 

4 101 u> 4»0 

4901 to 5S00 

S.SOI to 6700 

S70I to TflOO - 

^ 7601 to 8 500 

SSpl to 0400 „ __ , 

» 401 to 10.3fpO 

10 301 to IIJOO . 

U.iOl to 12 000.^ „ 

12 001 to 12,&00_**. 

12^1 to 13.700 

13,701 U> I4600._ 

14601 to 13.500 %^ 

15,501 to 16.300 ^. 

16301 to il^ 

ITJOl lo 18 iOO 

18 iOl to 18900 

18^1 to Id too 

IV 601 Co 20,^00 " _ 

2O701 tA 21500 _ _ 

2l,S01 to 22300 ^ 

22 301 to 23^00 

23 201 to 24,000 _ 

24 001 to;24.&00 

24901 to 25000 __ 

26.001 tc 21000 J..,. 



1 
2 
3 
4 
& 
6 
7 
8 

10 

11 

12 
IS 
14 
16 
16 
17 

IV 
20 
21 
22 
23 
24 
25 
26 
27 
28 
3V 
30 



«ve dislnfecunt^gent throi^hout the - 'StindardiMethods for th^ Examination 

'* of Water and ^Wastewater," American 

Public Health Association. I3ih Edition, 
pp 662-688, except that a standard sam- 
ple sire shall be employed The standard 
sample used in the membrane filter pro- 
cedure $hal] be 100 milliliters The stand, 
ard sample used In the J5 tube most 
probable number (MPN) Proccdure^t fer- 
mentation tube methods skallbeS times 
the standard portion The standard por- 
tion is either 10 milliliters or 100 milli^ . 
liters as described in i UI 14 rb> and kc\ , 
The samples shall be taken at points 
which are representative of the condi- 
tions withih the distribution system 

tb+ The supplier of water for a com- 
munlti water system shall Uke collXorm 
density samplb at regular time inter- 
vals, and in number proportionate to the 
population served by the system In no 
event shall the frequency be less than as 
set forth below 



59571 

.. _ 

40' 

. . 45 
60 
55 
60 
65 
10 
75 
80 
B5 

__ .90 
»5 
100 
MO 
120 
130 
140 
160 
160 
170 
180 
IM 

--- 300 
210 
220« 
230 
240 
250 
260 
... 270 ' 
260 
200 
300 
3J0 
... 320 
.._ 330 
340 
.-. 350 
360 
370 
3$0 
... 3»0 
400 
410 
420 
430 
... 440 
... 460 
460 
470 
480 
... 4»0 
,-. 600 

Based a iiistor; of no coliform bac- 
terial contamination and on a sanitary 
survey by the State showinj: the water 
system to t>e supplied solely by a Pro- 
tected ground water source and /ree of 
sanitary defects, a communlly water sys- 
tem servlntr 25 to LOOO persons, with 
written permission from the State, may 
reduce tisls samplihjf fre<iuency except 
that in np case^hatl It be reduced to less 
than otd^ per Quarter 

<ci TTie supplier of water for a non- 
commuruty water sy^^tem shall sample for 
coliform bacteria In each calendar quar- 
ter during which the system provides 
water to the public Such samplins shall 
begin within two years after thee/lective 
date of this part. If the State, op the 
basis of a sanitary survey, determines 
that some other frequency Is more appro- 
priate, that frequency shall be the fre- 
quency required under these regulations 
Such frequency shall be confirmed or 
changed on the basis of subsequent 
siirveySn 

(dMi) When the coliform bacteria in a 
single sample exceed four per 100 mUli- 
llters (| 141 14<a))« at least two consecu- 
tive dally check saqiples shall t>t collected 
and examined from^the same samPUnS 
point. AddlUonaJ check samples shaU be 
collected dally, or at a frequency estab- 



I.OOl to 33.0 

33 OOr to 37000 

37 001 to 41 000 

41001 to 46 000---.. 

46 001 to 50000 

6O00J to M 000 

64 001 to 5^ 000 

6V0CI lo 64000 

64 001 to 70 000_ _., 

70001 to 76 000 ._ 

' 76 001 to ^1 000 
63001 to 90000 .__ *_ _ 

wool to 96 000 .1 

96 001 to iW 000 

Ill 001 to IJOOOO 

I3p00l to J60 000 

160001 to woob V- 

"100 001 to 220 000 

220 001 to 250'ftX) 

250 001 to 290 000 , 

290 001 to 3ioooa 

520 001 10 J60 000 , 

3C0001 ly 410*00 

410 001 to 450 OOO 

450001 tg 500 000 

&<iO<X)l to 550 000 

550001 iM COOOOO _.. 

COO UOI to 660000 . 

060 001 lo 7,30 000 __ 

7^0 001 to 780OOO „.. . 
780001 to 840uO0O . ... 

8Ja0Ol»to 910 0^0 

910001 to'J70000 _ ... ... 

970 001 to 1 050 000 

I O50O0I to I 140000 

I I4000II to I 230000 

1 23(>00» tf..l 320 000 

\ 320 001 to 1 420 000 _ 

X 420 001 to 1 &J0O0O 

1^20001 lo 1 630,000 

1t6M001 *^ i 7^000 

1 730 001 Uj J 850 000 

1 850 001 to 1 970 000 

1 970 001 to ^ OGOOOO 

2 060 001 to 2 270 000 

2 ^70 001 to 2 ^tOOOO . _ 

2 510 001 to 2 750 000-, _ __ 
2*7V)O0l lr>3 0« 000 __ 

3 0^0.001 to 3 320 000- 

3 320 001 i 6^0 000 

36^000! tc J960 000 

3 060 001 to 4 310CK)0 

4 310^1 to 4 690'000. 

4 600001 or more _ 



o 

ERIC 



flOIKAt RIOISTIK, vol. 40, NO. 24S~WIQNISDAY, DICIMIIt 24, 1975 
4 



. 117 



10-33 



tUhctl Ihc Suit unlh the mutU ob- 
uined from at letsi two* coiuecuUve 
^clieik saniines show less thun one co)l- 
foim bacterium vcr 100 mllUllUrs 

i2i Wlien colUorm ba^erla occur in 
three or more 10 ml por/lons ot a single 
sample ( I 141 H(bt i p Vr &t least two 
consftutive dally check samples shall bt 
collected and examljiied from the same 
samplhie point Additional check samples 
shall bt cillect«S dally, or at a frequency 
established by the Slate MntU the results 
obtained /rom at least t^o consecutive 
check samples 5how no positive tubes 

i V When pllform bacteria occur Hn all 
five of the 100 ml .portloru of a single 
sample ({141H<bw2)) at lea^t 
dally check samples shall be collected 
afid examined from the same sampling 
point Addltlojial check samples shall be 
collected dally or at a frequency estab- 
lished by the State, until the rf^iults ob- 
tained from at least tuco consecutive 
check samples show no positive tubes 

The iK^ktton at which the check 
samples viere taken pursuant to para- 
SraPhs Ml m *2* or of this section 
shall not be eliminated fmm future tram- 
pling without aPpfoval of the State The 
results from all coliform bacterial analy- 
sts performed Pursuant to this subpart 
except those obtained (jorh check sam- 
^ple^and special purpose saxp pies ^hall be 
used to determine compliance with the 
maxUnum contaminant level forcollfomi 
t^aeterla as established In S 141 14 Check 
samples shall not be Included In calculat- 
ing the totfti number of samples taken 
efteh month to determine compliance 
with I 141 21 rbf or *c) \ 

<e) When tAe ^Presence of coUfonp 
bacteria In water taken from a particular 
sampling point has been confirmed by 
any check samples examined as directed 
In pairagraphs fdi 'li <2y or of this 
section, the supplier of water shall re- 
port to the State within 48 hours 

ff> When a maxlmu;n. contaminant 
level set forth In para/raPhs (ai (b) or 
Cc) of I 141 14 Is exmded. the supplier 
of water shftti report to the Stat« and 
notify the public as prescr^^ed In | 141 31 
^d i 141 32 ^ 

fgt Special purpose samples, such as 
thoso taken to determine whether dis- 
infection practices following pipe place- 
ment, replacement, or repair hftve been 
sufficient, shall not be used to determine 
compliance with | Kt 14 or | 141 21 ibi 
or <C) 

(hJ A supplier "cf water of a com- 
munity water system or a non-com- 
munity water system may, with the 
approval of the Sfatd ara based upon a 
sanitary survey, substitute the use of 
chlorine r^ldual monitoring for not more 
than 75 percent of the samples required 
to be titken by.p^rkgraph (b) of this 
section* Prdptdtd* That the supplier of 
water t«ke$ chlorine residual samples at 
points which are representative of the 
conditions within the distribution sys- 
tem at the frequency of at tea^t four for 
each substituted micro blotoeical sample 
Them thall be at least dally determlna- 
tlor\s of chlorine residual When the sup-« 
PUer of water exercises the option pro- 
vided In this Paragraph ihi of this 
setctlon, he shall maintain no (ess than 



RULES AND REGULATIONS 

0 2 lij^g 1 free ^.h^v^iine throughout the 
public water dLstrlbutlun ^stem When a 
particular sampling 'point has t>ecn 
shown to hj^ve a trtt chlorine residual 
less than 0 2 mg 1. the w^ter at thaWoca- 
tipn shall be n tested as soon as prac- 
ticable and in anV cvt-nt within one hour 
If the original analysis ts conHrmed. this 
fact shall be lei^orted to the State within 
48 hours Abo If the analysis is con- 
ilimed. a samyle^for eollform bacteiial 
analysis mubt be collected from that 
sampling point as 50on as Practicable and 
pref#iably ^ithJn one hour, and the re- 
sults of such atialy&ls^rel>orted to the 
State within 48 hours after the results 
are known to the supplier of water 
Aniibscs for it-sldual chlorine ^hall be 
made Iji accordance wKh "Standard 
Methods for the Examination df^Watei 
and WasteiAuter. ' 13th Ed. pp 129-132 
Compliance with the maximum con- 
taminant levels for cohform bacteria 
shall be dete) mined on the monthly mean 
of quaiteily mean basis specified iti 

1 141 14 mcludlng thobc |amp1c$ taken 
as a lesult of failure U^mSlntain the re- 
quired chioili e ie&idu%ievei The StStc 
may v^ithdiaw its approval of the use of 
cldorlnc leMdual substitution at any 
time 

§ ni 22 TurlirJiiy "-Miiiplinf: urid 'aii- 
jlttti it n <]tiirritirnN. 

ia» Samplesbhall be taken by supplieib 
of v^atcr foi both (community water sys- 
tems and noii-rommunity water systems 
at a representative entry Point 'sJ to the 
water disttlbutlon system at^ least oiue 
per day, for the Purpose of making tur- 
bidity nie^&uiements to determine com- 
pliance with S 141 L3 The measurement 
bhall be made by the Nephelometric 
Method hi accordaTTte ^^ith the lecom- 
mendations set forth In ' Standard Meth- 
ods for the Examination of Water and 
Wa^\sater, American Public KealUi 
A.ssociatlon. 13th Edition, pp 350-353. or 
' Methods foV Chemical Analysis of 
Water and Wastes," pp 295-298, En- 
vironmental Protection Agency, Onice of 
Technology Transfer Washmgton, DC 
20i60, 1974 

fb) If the result of a turbidity analysis 
indicates that the maximum allowable 
limit has been exceeded, the sampling 
and measurement shajl be confirmed by 
resampling as soon as practicable and 
preferably within one hour If the repeat 
sample confirms that the maximum aU 
lowable limit has bttn exceeded, the sup- 
plier xi( water shall repoit to the State 
within 48 hours The repeat sample shall 
be the sample ustd for the purpose of 
^calculating the monthly average If the 
monthly average of the ^ally samples 
exceeds the maximum allowable limit, or 
if the average of two samples taken on 
consecutive da/s exceeds 5^TU, the sup- 
plier of water shall report to the State 
and ^ot3ly the public as directed In 
I HI 31 and 1 141 32 

(c) Sampling for non-community 
water systems shall begin within lv,o 
years after the effec tlve date of this part 

(dJ The requirements of this I 111 22 
st>aU apply only to public water systems 
which use water obtained In whole or in 
p»rt fio^fTTsurface sources 



^ UU,i^ lii(Mf;(iiii tluniiiiil ^«iiipt(iifi 
«i(i(l .iii ill li< .<! i« iihirt 111! mI^ ^ I 

<a> <^nal>ses for the iiiirpo^ of de- 
tciminlnc comph^iHe uuh H41 11 are 
reQuiied as follows 

111 Ai>alyses foi rtll toininuhity water 
svstfnjs utjll/lng surface water *;Ources 
shall t>e completed within one vear fol- 
loiAing the etreetive date of thH part 
Tliese analyses ^hali b^ repeated at 
>carl> mtervals ^ 

<2i Analyses ^01 all ejtnmtmity water 
s>stcms uttUiung ojily ground water 
sourrcs sjiall be completed lAltiun tvio 
ycai<? r^lf^^ie the etfertjve date of this 
pait ThCbC aiulysf'i shall be repeated 
at l!nee->ccxr intei\<iU 

'3 1 F5i TjDn-coinmunity wat<?'r J^items 
\shethcr supplied by surfare or ground 
^^ater sources aiial>ses for nitrate shall 
be Loinpleted withm two >rars follow mg 
the cfTft-tive date of thi#. part These 
a^nl^so'; sr^all bo rel>eatod at intervals 
dt tfrmtned by the State 

fbt if the result of nn ihiUsls ma(l*» 
pui >uant tg pai^^Mph lai inditates that 
vUe of any r »ntaminant jlsied m 
^ 141 !1 ex'ffd*! rhe,niaximum contam- 
inant !c\el tiie sul/phf^r of water shall 
reiKjrt to the State \sithln 7 days and 
ijiitnte three -additional analyses at the 
«^aiUi>hnK pont within on^ month 

'c^ When the average of four analyses 
iii.ule pui^uant toj>aia4Maph ibi of ^js 
section, ioundcd to the ^.ame number of 
ignifiraiit n^uies ai the maximum con- 
l.Lmtn<9it ]c\cl for tiie substance in ques- 
tion (pxcecih the niaximum contaminant 
ie\el ihf. sjPpUci of \.\ater shall notify 
the Slate ljuibuant to I 141 31 jtnd give 
notjre tg Ihe public puibUant to « 141 32 
MonitDimr, after jjublic notification shall 
bt aL a fre<luency designated by the State 
iind ^hali continue until the maximum 
coutamiiuiit level hai> not been exceeded 
in t AO successive samples or until a mon- 
Itoiing schedule as a eondltloxi to a 
\aiianee exemptK>n or enforcement ac- 
tion Oiall become effective 

tdf The Provisions of paragraphs ib* 
,andA' of this section notwithstanding, 
compliance with the maximum contam- 
inant level for n»tiate ^hall be determined 
on the basis of the ttiean of two analyses 
When a level cxccedmg the maximum 
contaminant level for nitrate Is found, 
a second anai>sis shall be Initiated within 
24 houis, and if the mean of the two 
'apaiyses exceeds the maximum contam* 
inant level, the supplier of water shall 
report his findings to the State Pursuant 
to $ 141 31 and shall notily the public 
pursuant to } HI 32 > 

^ei For the Initial analyses required 
by paragraph UJ'li f2) or f3^ of this 
section data foi surfsjce waters acquired 
ttitftln one \,ear ptiaMo4he effective dale 
and data for ground nat^rs acquired 
within 3 \ears prior to the effective date 
of this part may be substituted at the 
discretion of the State ' 

ff! Anahse^ conducted to detciminc 
conii^hancc with ? T41 11 »;hall be made 
In aerordancc with the following 
methods 

Ml Aisentr -Atomic Absoiptlon Meth- 
od, Methods for Chemical Analysts pf 
Water lUid Wa^le^ pp 95-96. Environ- 
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mclUal Protection Amwcs Office of 
Technology TiJMisfci Wat^hmglon DC 
20460 ld14 

♦ 2 • Ba n i/m— ' A to n>ic A bi^or pnoir Mc th - 
od ' Standard Wclhods for the Exami- 
nation ol Water ailk WaAtc\^atcr ^I3th 
Edition, pp 210-21? or ' Kfelhods for 
Chcmlrfftl Analysis of W.Ucr and Wasters " ' 
pp 97-98 Environ men till Piotwtioii 
AKency omcc of Technology Tian^fcr. 
W«<;hington DC 20460 1974 

(3> CndmlCkm— Atomic' AbsOiption 
Method. "Standard Methods; for the Ex- 
umlnttlon of Water «nd Waslc^\alcr 
13th Edition pp 210-215 or Methods 
for Chemical Analyfls of Water and 
Wastq" pp iOl-103 Environmental 
Protection Agency Office of TcctfnoU)gy 
Transfer WB$hingt<on.»DC 204^0 1974' 

(4) Chromium— Atomic Abso^i^tlon 
Method. ' Standard Methods for the Ex- 
amination of Water and Wa^sUewater. * 
13th Edition. PP 210 215. or Methods 
for Chemical Analysts of Water and 
Wastes" pp 105-106 Eiiviroiimervtal 
Protection Agency Oflitc of Technology 
Tiansfer WajhinKton DC 20460 1974 * 

i5> Lead— Atomic Absorption Mcth9d. 
"Standard Methods foi the Examliia-' 
tton of Water and W.i.ste^^ ater " 13Ui 
Edition. TP 210-215 or "Methods f^r 
Chemical AnaiyMs of Water and Waste! " 
pp 112-113, Environmental Pioteclloa 
Agen<ry, Office of Technology Tian^fer 
Washington DC 20460 1974 ' 

(6> Meicury— Flameicss AlomK Ab- 
sorption Method. Methods for Cliemicai 
, Analysis of Water and \Vavtes pp 118- 
* 126, Environmentah Piolectlon Agency, 
Omce of Technology Tiansfei Wash- 
ington. DC 20460. 1974 " 

i7j Nitrate— Brucihe Coioi'iinctiic 
Method, "Standard Methods foi the Ex- 
, amlnatton of Water arid Wastewater/' 
13th Edition, pp 461-464 oi Cadmium 
Reduction Method, 'Methods for Chemi- 
cal Analysis of Water and Wastes/' 
pp 201-206, Envlronmej}tal Piotectlon 
Agency, Office of Technology Tian^fcr. 
Washington DC 20460 1974 

(8) Selenium— Atomic Absorption 
Method, "Methods for Chemical Analysis 
of Water and Wastes p 145 Environ- 
mental Protection Akcucv Offlcc of 
Technology Tiani/ci. Washington DC 
20460 1974 ' ♦ 

i9> Silver— Atomic Absorption Meth- 
od, "Standard Metiiods for the Ex- 
amination of Water and Wastewater*. 
13th Edition, pp 210-215- or '^Methods 
'ior Chrtnical Analysis of Water and 
Wastes" 0 146 pnvlionmental Proteo* 
tlon Agency, Office of Technology Trans- 
fer, Washington, DC 2046p 1974 

no I Fluoiide— Electrode Method 
"Standard Methods for the Examination 
of Water and Wistewater 13th Edition, 
pp 172-174 or Methods for Chemical 
Analysis of Water and Waste* pp 65- 
67 Enviiohniental Prolccllon Accrvcy. 
omce of Technology Trains fer, WasJj- 
Ington X>C 20460 1974 or Colortipetrlc* 
Method with Preliminary Distillation. 
"Standard Methods for the Examination 
of Water and Wastevvater 13th Edition 
pp 171-172 and'174-176 or Meth^^ds for 
'^hemlcal Analysts of Water and 
Wastes/' pp 59 60 Environmental Cf»o- 
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tectlon Agencv Ofllce of Technology* 
Transfei Washington^ DC 20460. 1974. 

Slil^^ Orcanir rlteni?r«l ««nip)in|C 
and anjii/tirAl rctfiiiirrntcnti 

ia» An analysis ^f substances lor Ufe 
puiposc of detei mining corppiiacnce wi(h 
A 141 12 shall be made as follows 

a* For all community %atcr ^v^ten-is 
utilizing surface waCor sources anilyses 
sliall be cpinplcted within oik yeai fol- 
lowing the effective date of thi^ part 
Sampfes analyzed shall be collected dur- 
ing the pel lod of the yeai designated by 
the State as the period when contami- 
nation by pesticides is most likely to 
occur These analyses shall be repeated 
at Intervals specified by the SUte but 
in no event less ficquently thi»n thirc 
>ear inter\'als 

^2) For coimnuiiit> walei >j ;tciiis 
utilizing oiUy giound uater sources 
analyses fhall be completed b> I base >- 
tcius si>ccjficd by the StaU^ 
' (b> n the lesult of an atiaK'is made 
puisuaiit to. paiagi^ph 'a> of this sec- 
tion iiidieatcs that the Jcvrl of any coii- 
iaminaiiL listed m ^^1 12 exceeds the 
maximum coniaiiiiifptt level the *^'ip- 
Phci ol tt.iter ^hall rcPOit to the State 
sClthln 7 days and imiiate tlirce addi-. 
ti'>nal anal > SOS mthm one niontii 

(ci When the aveiage of four an?l>scs 
inadc pm^unnt to parn!»iaph ibi of this 
section, rounded to the snnic nunibci of 
sigiiincaiit f\guics as tiic maximum con- 
tatniii^^U level foi the substance m Ques- 
tion CKreeds the maximum contaminant 
level tlic supplier of wat^r shall rcpoit 
to ttie State pursuant t,oi 141 31 and give 
notice to tUe public piir^uanl to ^ 141 32 
Moiiitonnp after pnoiu noti fir at lo.i snail 
be at^a fi^qnencv dcsignrHcd bv the State 
and shall c*>ntinue until the maximum 
contaminant level has Jiot been exceeded 



techniQue may be employed *An alterna- 
tive techhlQUe shall Joe acceptable only 
If it is substantially equivalent tc^ilie 
prescribed test ui both precision and ae* 
curacy asMt relate^ to the determination 
of compliance with any maximum con- 
tarainanl level Th" u c of the alterna- 
tive aiialyti<al techniQue ^hall not dt- 
(Lease the fiequeni » of inuniloiiiig ie- 
nuliedby thi^ part 

§11128 Appro^tnl liil>ornlorir<», 

Foi tlic purpose of delenniiiing ^om 
phancc with « I4i 21 thiough 14127 ^ 
j>ami}tc5 may be con^^idejed only If they 
h.ivc been analysed h\ a laboratory ap- 
pioved by the Stat* except that mes^s- 
uiemonu foi tuibidil\ itad fice chlorine 
ie'iidual mav be pfifoiined b> .iir per 
^on accchlable to the St?te 

^ lit 20 Moililortti; of 4 i>itM 4 utu< jMili 
Im t%alcr ^y\U i*is 

When a public vtalci ^>^l*rii sui>pht's 
waif I to one or morr othoi public wal<r 
*vstonu Uio State nuy inrdlfy the moni- 
lOiiiig tequiremeiit> imf oscd by tins 
I Mt to t}ie extent ih-^l tlie inteiconnec- 
lon M tiie s\^,emv jusiftos treating them 
r, .1 ^-nu^lc bvslem for monitoimg oui^- 
} ri'-'^'-' Any inodiHrd nionitoiiiig shaU be 
eondUitcd pmsuant to a schedule spfci- 
ficd bv the State lind ronmired in by the 
Adminh iralor of the U S rmironm iilai 
riolection Af;cncy ' ■ 

Lubpart O— ReporliOg. Public NotificaljO*» 
and Record Keeping 

^ I 1 1 3i Hi ]M»rlMm M i|niri MieiiU. 

fa< Txcciit v^hcrr ,i vlilrtci rcpoiung 
I CI lod is <))ecinrd HI tins par i the 
sjiJi'lici ofvk.iU.! ^hall rcpoit 10 the Sral^> 
vsiilun lOiLivs frllrjAing .ito*t ineasuic- 
meiit 01 .nnl> is hquntd to be made by 
this p.iJt the result » uf lhal test meas- 



in two successive simples oi until iT »'^"a\y^»'=^ , . . 

monitoimg schedule as a condition to ft Th* ' ^'W^ '^ uU ici 

vanance. exemption or enfojccincnt ac- Llic Stale vtUhin ^8 houis the failui. 
tion shair become cfTcctive ' comPly th any Pilmary d.^iklng 

• d> For the initial analvsi. icauned^^^^'ter rcftu ilion inrludiiig failure la 
paragraph (aJ.tU and i2i of thijiWo"'i'Jy with monitoimg icqiiircmen 



by paragraph 
section, data for surf«ice watei acQuned 
within one year prior to the elfcctive 
date of this pait and data foi giound 
water acquired within thice jcais prioi 
to the effective date of tms part may be 
substituted at the discretion of the State 

(e> Analys^^es made to determine com- 
pliance with § 141 12(a) shall b,e made 
in accordance with ' Method fOi Oicano- 
chlorine Pesticides in Induaiial Efflu- 
ents," MDQARL* Environmcnliil Pio- 
lection Agency. Cin<.innatLX)hio No\ em- 
ber 28. 1973 J 

If J Analyses made to detormnic com- 
pliance with »14n^>b' shall be con<* 
ducted In accordance with Methods for 
Chlorinated Phenoxy Acid Herbicides in 
Indiistilal EffluenU.' MDQARL En- 
vWonmrntal PioUxtlon Agency Cincin- 
nati. Ohio, November 28 1973 

§ Allrriitttivr hfiHl)lhat lull- 

nltiuei> 

With the written pei mission of tiie 
Stdte concurred In by the Admlnistra- 
toi of the US EnvlronmentiU Protec- 
tion A*.eiicy. an .^Iternalive anal>tkal 



set fuith ni thl^ I art 

ici The supplier of vsater is not rr- 
rjiiiicd to icport an*ibLical ie'»u!tb to rhe 
5.ljLr> Ni cases uhnc a State laboraloiy 
pcifoini^ the anal>^is and reports the 
1 1" nits to the Stite offtee which w,onld 
ijv^nnally receive »urh noliHcatlon M >m 
the ^ippUcr 

^ at ^2 VulAu nolihr.iiioi) 

fa I If a conununit> waler«>st^m I. ii 
lu Lumi>ly With an aijj llcnble maxiniinn 
I ontaininant level established In Subpai t 
B falls to comply v^lth an applicable 
t^shiig piocodure eslabllfvlied in Subpuj t 
C of this pait Is giantrd a variance pi 
an ^^xcmptlon from an applicable maxi- 
mum contaminant level fails to comply 
\iUh the leqUlremenLs of any schedule 
presriibed jmrsuant to a variance or ex- 
emption, or fails to perform any moni- 
toring lequlred puisuant to Section 1445 
ca> of the Act. the supplier of water Jliall 
notify persons served by the system of 
the failure or grant by inclusion of a no- 
"tice In the first set of water bills of the 
^,^tcm issued after the falluie or grant 
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and In Any event br written notice within 
three months Such notice thftU he re* 
pelted at least once, every three monrhs 
so tonf u the system's failure continued 
or the vftrijmce or exemption remains to 
effect \i the system issues waCer bills less 
frequently thsn quarterly, or does not 
Issue water bills, the notice shall be made 
by or supplemented^ by another form of 
direct mail. 

(b) If a community water system has 
failed to comply with an applicable max- 
imum contaminant level the supplier of 
water shall notify the public of such fail- 
ure. In addition to the notincatlon re- 
quired by p^rarraph (a) of thlsjectlon, 
as follows' ^ 

(1) By publication on not less than 
three consecutive days In a newspaper or 
newspapers of gen'eral clrculatlonjn the 
area served by the system Such notice 
shall be completed within fourteen days 
after the supplisr of water leanu of 
the failure. 

(2) By fumUhtn? a copy of the notice 
to the r&dlo and television staUons serv- 
ing the area served by the system Such* 
notice shall be furnished within seven 
days after the supplier of water leanu 
of the ftllure. 

(c) If the a^a strved by a. community 
water system Is not served by a* dally 
newspaper of ceneral circulation. notlH* 
cation^ ne^i/spapcr required by para- 
graph <b) of this section shall Instead be 
given by piiftllcatlon on three consecutive 
week^ In 4 weekly n^vispaper of general 
circulation serving the area If no weekly 
or dally newspaper of general^ circula- 
tion serves the area, notice shall be given 
by posting the notice In post offices with- 
in tMt^area served by the system. 

(d? If a non»cpmmunity water sys- 
tem falls to comply with an applicable 
maximum contaminant lever established 
In Subpart B of thU part falls to comply 
with an applicable testing procedure 
established in Subpart C of this- part. Is 
granted a variance or an exemption from* 
an applicable maximum contaminant 
level* falV( to comply with the require- 
ment of any schedule prescribed Pursu- 
ant to a variance or exemption or falls to 
perform any monitoring required pursu' 
ant to Section t445U} of the Act. the 
supplier of water shall given notice of 
such failure operant to the persons 
se'B^ed by the sy^on The form and man- 
ner of such notice shall be prescrlt)ed by 
t^ State, and shall insur^ that the 
public using the system Is adequately In- 
formed of the fftilurc or grant, 

<e) Notices given pursuant to this sec- 
tion shall be written in a manner reason- 
^ably designed to Inform fully the users 
of the system.' The notice shall be con* 
splcuous and shsit rot u^e unduly tech* 
nlcal language, unduly small print or 
other methods which would frustrate the 
purpose of the notice The notice shall 
disclose all material facts.rcgardlng the 
subject Including the natiVe of the prof)- 
lem and. when appropriate, a clear state- 
ment ^hat a primary drinking water 
regulation has been violated and any pre- 
ventive measures that should be taken by 
the public Where appropriate, or where 
deslanated by the SUte. blllncuai notlc^ 
shall\be ilveHc NoUces may Include a ba^ 
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anccd explanation of the algntflcance or 
serlousnesti to the public health of tho 
subject of the notice, a fair exptanaUon 
of steps taken by the system to correct 
any problem ahd-the results of any addl- 
Uonal sampling. i 
(f> Nouce-io the public required by 
this section ;ftay be given by the State on 
behalf of ih^ supplier of Water. 

eg) In any Instance Inirhlch notUlca- 
tlon by maU Is required by paragraph ca^ 
of this section but hotUlcatlon by news- 
paper or to radio or television stations 
Is not required by paragraph cb) of this 
section, the State may order the supplier 
of water to provide notification by news- 
paper ^nd to.radto and television stations 
when circumstances make more immedi- 
ate or broader notice appropriate to 
protect the public health. 

5 141.33 Hccord maintenance. 

Any owner br operator ,of a public 
water system subject to the provisions of 
this part shall retsiln on lt» premises or 
at a convenient location near Its prem* 
Iscs the following records 

(a) Records of bacteriological analyses 
made pursuant to this part shall be kept 
for not' less than 5 years. Records of 
chemicaLanalyses made pursuant to this 
pirt shall be kept for not less than 10 
years Actual laboratory reports 
kept, or data may be transferred 
ular summaries, provided 
lowing InfomlatloR Is 

en The date, place, apii^lme of sam 
pllngr and the name of the persoA who 
collected the sample; 

(2) Identification of \he sample as to 
whether It was a routine distribuUon 
system sample, check sample, raw or 
process watex^ sample or ^Iher special 
purpose samplo." 

(3) Date of^nalysls: 

(4) Latx>ratory and person responsible 
for performing analysis. 

<$) The analytical technique/ method 
used: and 
(6) The results of the analysis 

(b) Records of action taken by the 
system to correct violations of primary 
drinking water regulations shall be^ept 
for a period not less thstn 3 years after 
the last action taken fpith respect to the 
particular violation Involved. 

'c) Copies of any written report^, 
summaries or communications relating 
to sanitary surveys of the system con- 
Jducted by the system llself. by a prlyate 
consultants or by any local. State or Fed* 
eral agency, shall be kept (or a period 
not less than 10 years after completion 
of the sanitary survey Involved. 

(d^ Records concemhig a variance or 
exempUon granted to the system shall 
be kept for a period ending not less than 
$ years following the explratlOQjtfySuch 
variance or exemption 
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FROM p. 57332: ^ 



/ 



ENVIRONMENTAL PR0TECTj6n ' 
AGENCY 



40CFR Part 141 
|VHL1WS-7I 



Interim Primary Orinking water 
Re^uletions; AiT^endments 

agency: En ^iromnental Protection 
i^cncy (EPA). 
action: Final nifc 



FROM p- 57332: 



EFFECTtvc date: These amendn^ents to 
the regulations will be effective August V 
27. 1980 except that sodium monito^g 
and reportisg* delemiinattort of the 
types of materials in distribution 
systems* and monilonng and reporting 
corrosivity charactenstics will be 
effective 16 months following the datti of 
promulgation. The sodium and corrosion 
requirements must be completed within 
12 months foUowmg the effecave date. 




FROM p. 57344; 

0. Amending { 141.12(d] to read at 
I and adding (e): * ' ■ 

ri^r^fdity sampling and anaJytkaJ 
nts, 

ipiesfhall be taken by 
I of witer for both community 
^-community water system* at a 
^^.,.jnt«^ve «nliy polnt(i) to t)bi 
water distribution system at^east oitce 
per dsy. for the puipcia of pislclng ^ 
turbidity meifurements to determine 
complltnct with f 141 13 if the State 
determines that a reduced famplJng 
frequency in a non^conununity system 
^111 nor post a risk to public heeltb. it 
can reduce the required sampling 
frequency. The option of ^ucing^e 
turbidity frequency shall b!f permitted 
only in those public water syilems that 
practice disinfection and which 
maintain an active rtiidual disinfectant 
in the distribution lystenuandin those 

r 
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casei where the 3tate h^i indicated in 
wjdtlng that no unreasonnble nsk to 
health existed under the circumstances 
of this option. The turbidtty 
measurerAenti sh^ll be ^nade by the 
Nephelometric Method m accordance 
with the recommendations set forth in 
"Standard Methods for Examination of 
A Water and Wastewater*** American 
^ Public Health Association. i4th Ediiioa 
j)p. 132-134; or Method 180,1.1* 
Nephrometric Method ^ 

(el The State has the authority to 
determine compliance or initiate , 
enforcement action based upon 
analytical results'or other infomation 
compiled by.their sanctioned 
^rcpresenlatiyes and agencies. ^ 

10. A'mendii^ 141.23(a][3>. adding 
(a](4),and amending (Q (H through (10) 
to read as follows: 

} 141^ i^orgsnlc chemical sampling and 
analytical rti^smsnts. 

(a) • • • 

(3) 7x)X no{j-communlty water systems, 
whether supplied by surface org^und ^ 
source;* analy/es for nitrate shall be 
completed by December 24, 1960. These 
analyses shall ba repeated at mtervals 
determined by the Stale. 

(4) The State has the authority to 
determine compliance or initiate 
enforcement^action based upon 
analytical results and other information 
compiled by their sanctioned 
representatives and agencies. > 

(9 ^ • • 

. (1) Anenic— Method * 206Z Atomic 
i^b^orption Furnace Technique; or 
Me thod * 20C.3. or Method • D2tf72-76A, 
or Method," ^l.A VII. pp- 153-162. or 
Method *t^lfl62-7a pp. 61-^. Ato^c 
Absorption— Gaseous^Hydride, or 
Method » 206.4. or Method •D-i97^-78A^ 
or*Method *404-A and404-B(4}. 



'"KUthodA of Qiemkal AAiljriU of Walt r tad 
WaiUt*** EPA EnvtronainUI Morulorins 
Support Ubontonr. CtAdnntd. OMo4S2tSf&PA- 
«X>/4-;»-020)i M«rdi 1979. AruUblt froa ORD 
£ublic«Uon», CCRI. EPA. Q«cian«ti. Ohio 412SI. For 
•pprovtd iiuljrtictlpcoctdam for duUIi, ihi 
Uthniqut tppUctblt to loUl muU nuit bf uitd. 

■'*SttA<Urd Methods for tht ^tmlmhon of 

^blic HtiUh Aiwcitttoh. Ajairicaa Wgitr Workii 
Ai^tttoa wtttr PolyUoji Cocitrol FcdtriUoa 

> THhnlqut ^ of wi t^r-^Rtiourcci 1a viitlii tlon 
dT iht ((nitid Shtii c/otofic«l Sumy, Cbi^^tir A- 
1 Mitbod* for Oitirtiiinttior^ ol Inottink 
Subittnckt in vyt(fr/ind Rovtil S«dlmenti," Book 
* % l97S. Stddc •0Z4HCm^T7-aL AvtUayi ffOM 
S4iptHnttMfnl of C^^fuminu Covtrfwint ^ 
Pnniin|Ofne^.v^iAm|taifwi)C2040L 

^Annuil Doolrof ASTM Stindtrdi, ^«rt 31 
Wttir AiMrHiaSociity ForTiitiniAndMiterifl*, 




Spectropho'tometric Silver 
Diethyldithiocarbamate. ^ 
, (£} Barium-^Method * 206 1. or 
Melhod*Jpl-A IV. pp. 152-155- Atomic. 
Absorption— Direct Aspiration* or 

- Method ' 206Z Atomic Absorption 

Furnace Technipuc. 

(3) Cadmtum^Mcthod ' 213.1. or 
Method •^557-78A or B. or Method * 
301-A U or Ul, pp. 14&-,152' Atomic 
Absorption—Direcl Aspiration, or 
Method * 213.2. Atomic Absorption ^ 
Fuma4^ Technique. i. * 

(4yjatro>niui!i— M^h-td ' 216 1. or 
Me'tifod*D-l667-77D. or Method* 301- ' 
A II or 111. pp.^34Sk|52. Atomic 
Absorption-*D)Mct Aspiration; or 

'Chromium— Method '216 2. Atomic 
Absorption Fumaca Technique 

(5) Uad-Method^ 239.1, or Method • 
D-3559-76A or B^or Method * 301-i^ il 
t)r Ul, pp. 14&-1S2, .Atomic Absorption— 
Direct Aspiration; or Method ' 2392. 
Atomic Absorption Furna,cc Technique. 

(6) Mercury— Method } 2/15 1. or 
Method •D-3223-79. or Me thod * 301-A 
VI, pp. 15MS9. Manual Cold Vapor 
Tet:hnique. or Me thod '245 2. 
Automated Cold Vapor Tccffmqae. 

(7) Nilratfe— Method *352 1. or 
Method *D-992-71. or Method *419-D, 
pp* 427-429. Colonmetno Brucme. or 
Method ' 353.3. or Melhod •D-3a67-79B. 
or Method *41^ pp. 423-127, 
Spectrometnc Cadmiun Reducl;on; 
Method * 353.1. Automated Hydrazine 
Reduction; or Method ' 353 2. or 
Method •I>-3867*79A. or Me thod • 605, 
pp, 620^24, Automated Cadmium 

* Reductioa 

(6) Selenium— Method * 270.2. Atomic 
^ Absorption Technique, or Method ' 

270.3. ot Method M-1 667-76, pp 237-239. 

or Method •D-3659-7g, or Method *301- 

A Vn, pp. 159-162. Hydride 

Generation— Atomic Absorption 

Spectrophotometry. 

(9) Silver-Method '2711. or Method * 
301-A II Atomic Absorption— Direct 
Aspiration; or Method '272.2. Atomic 
Absorption Techniques Furnace 
Technique. 

(10) Fluoride— Electrode Me 
SPADNS Method. Method *41 
pp. 391-394* or Method > 340 1. 
XoIorimcUic SPADNS with Bcllack 
Distillation," or Method ' 340 2. 

Potentimetfjc Ion Seiccttvc Electrode." 

, or ASTM Mclhod * D1179-72: or 
Colonmetric Method with Preliminary 
Distillation. Method '603. Automated 
Complexone Method (Ahzann Fluoride 
Blueipp 614-^16. or Automated 
Electrode Meihod. "Fiuonde in Water 
and Wastewater," Industrial Method 
*360-75WB»Teclinicon Industrial 
Systems. TaiTytown..New York 10591, 

.February 1976. or *yiuoride m Water 
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1 1445 of Ihe Safe Drinking Water Act or 
the equivalent pr^isionspj Stale law* 

15 Amending 1 141 32 (bJC3J [d] \o 
read as follows: 

ft4t32 Public no mtc^Uoru 



stewater Indust^rtsl Methoc] 
si2^7lW" Technicon InduHnai 
Systems. Tafr>town.^New York 10591. 
Of cember 1^72. or Fluoride, Total, 
Colorimetic Zircontum-^£nochrpfne 
Cyanme R Method ^!-3325'7S. pp. ' 
365-367 * 

11. Amending §141^4(atf3}. (e) and (Q 
Jo r«ad iCs follows: ^ 

) UX,74 Organic chei^^l sampling and 
analytical rt qulramtnt^. 

>^ 

|3) The State nas (he authority to« 
determine compliance o( initiate 
enforcement action based upon 
andylical results and other information 
compiled by thyr sanctioned , 
representatives and agencies. 



(e) Anaiyiis made to determine 
compllance'with § 141 12la] shall be 

' made m accordanft with "Methods for 
Orginochlonne Pesticides and 
Chlorophenoxy Acid Herbicides m 
Drinking Water and Raw Sourcte 
^ Water," available from ORCM- - 
P\]bticattons. CERI, EPA. Cmctnnatt. 
. w >^Ohio 45256, or "Ofganochlofme 

Pesticides m Waier/* 1977 Annual Book 
~A of ASTM Standards, part 31, Water, 

M^lho^ D308a. or Meliiod 509-A. pp. 
35&*56S.' ' or Gas Chromatographic 
Methods for Analysis of Organic 
Substances m Water* USGS, Book % 
Chapter A-5« pp. 24-39, 

(f) Analysis made to determine 
compliance with { 141 12(b) shall be 
conducted in accordance with ''M^jfcda 

' for Organochlonne Pesticides and 
Chlorophenoxy Acid Herbicides la 
DhnklpgWaler and Raw Source 
WaterTavailable from ORD 
Publications* CERI. EPA. Cincinnati 
Ohio 4526et or "Chlorinated Ph^noxy- 
Acid Herbicide! ift Water.'' 1977 Annual 
Book ofASTNt Standards, pari 31. 
Method D347e: or Method 409-R pp. 
5^5-5^92. 'or Gas Chrojnatographic 
Mefhdds for Analysts of OrgaOic 
Sutfjlahces la Water.* USGS, Book 5, 
; * adapter A-3. pp. 2^-39. ^ 

1 14U$ lAmendtdJ 
, ^ 12. Amending 1 141 25 16 add (e|' 
le) The State has the authonty U> 
determine comptiaifce or Iruti&te 
enforcem^t actlpn based upon 
analytical resuHs or other information 
compi^d,by iheir sanctioned 
represent<ihves and agencies. 
. * 13. Amending lUy^lM)h read as 
follows: 



• aT^^ Cf ok>fi^l Stt/vty Ch^pitr A- 

J jCfhbodi tof AMlyf»f Ol^t*^S4ltMl«M««i'k 
^ W«ltf ^iook 1 If 7t SiocW:4<n-mT Av*ll*bti 

Ifom Svptnnitndtnt cf Documtnlt. U S 
Coy^mntnlPrytlU>|Orfk«. W*i)iiettOA.I>C. 
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ft4l.27 Attemat* analytical 1•c^ni<^ft9. 

{a) With the wnten pcrmissfon of the 
State, concurred m bV 'hi Adnjinistrator 

. of the US. EPA. an alVi/late analytical r 

^techniquejnay be enipfcyed. An 
alternate techniquashall be accepted 

- only if It js substantially e^quivalent to 
the prescnbed*t{Ut in both precision and 

(^accuracy as it relates to the 
determination of compliance with any^ 
MCL The use of the alternate analytical 
technique shall not decrease the 
frequency of mon^tonng required b/(his 
part 

' 14. Amending § 141^6 to read is 
follows: . 

$.14U8 ApproVtd Ut^Pratoriea. 

(a) For oie purpose of determining 
compliance with $ 141 21 through 

§ 141 27, samples may be considered 
only if they have been analy^d by a 
laboratcTry approved by the Slate except 
that measurements lor lurbidity. free 
chlorine residual. tMperalure and pH — 
may be performed by any person 
acceptable to theStat^. 

(b) Nothing in (his Part shall be 
construed to preclude (he State orany * 
duly designated representative oHhe 
State f7t»n taking samples or from using 

• the results from such samples to 
d^ermine compliance by a supplier of 
wat^r with (he applicable requirements 

. of this Part. 

15 AmendintS 141 31 (a) and (c) and 
adding paragraphs (d) and [ej to read as 
follows* 

• * • * 

$>4Ut ,PepQrtJng requirements. 

(a) Except where a shorter penod is 
specified in (his part, the suppliertf 
watfr shall report to (he State the 
resiHts of any test measurement or 
anaiy5is required by this pari w^ithin (A) 
*(he first ten days following the month In 
which.the result is received or (B) the 
first ten days following t)ia end of the 
required monitoring penod ai tlipulated 
by the ^late. whichever these tr 
shorfest 




(d) The water supply system, within 
len days of completion of ^ach public « 
notification required pursuant to ^ 

$ 141 32. shall submit to)th^State a' 
represenlatlv^copy of each type of 
notice distnbuted. puhhshed^(tosted 
and/or made av^il^ble to the persons 
servedl)y the ajj3tem and/or to the 
rcodia ^ 

(e) The w^Rr supplyjystcm shall 
submit to the State within the time 
stated ixUhe request copies of any 
records required to be maintained under 
1 141 33 hereof or copies of any 
documents then in existence which (he 
State orthe Administrator is entitled to 
inspect pursji^nt to the authority of . 



(bj • • • 

(3) Except that the requirements of 
this subsection (b) may be vtajx^d by ^ 
the State if It determines that lire ^ 
violation has been corrected promptly 
afte/ discovery, the cause of the 
violation has been eliminated, ^md there 
^ is no longer a n$k to public health. 
• • • • • 

(d) If a npn-commumty water system 
fails lo compt^ with an appltpable MCL 
established m Subpart B of this part, 
fails to compIy>vith an applicable 
testing procedure established in Subpart 
C of this part, is granted a variance or 
an exemption from^n applicable MCL 
fails to comply with (he rjequirements of 
any sthedule prescnbed pursuant to a 
vanance or exemption, or fails to 
perform any monitoring requirement 
pursuant to section 1445(a) of (hc*Act, 
the supplier of water shall give notices 
by continuous posting of su^^ failure or 
granting of a vananca or exemption to 
the persons served by the system as 
lor^s the failure or granting of a 
vananceor exemption continues The 
^drm and manner for such notices shall 
^e prescnbed by th6 State anjl shall 
ensure that the public usins ihe system 
13 ade^juately informed of the failure or 
^granting of (he vananpe or exSJJtion, 
r Amending Subpart E t^peaa as 
follows: 

Subpart £-^Speclal Monitoring 
Regulations for Organfe Chemicals 
and Otherwise Unregulated 
Contaniinants ^ 

J t4t.4t Spectatmonttortng forso<Aum, 
fa) Suppliers of water for community 
public water systems shattxoltect apd 
analyze one sam^ple per ptaqi at the 
^entiy point of the distribution system for 
*the determtnat£)t of sodium 
concentration levels: samples must be 
collected and analyzed annuallyfor 
systems utilizing surface water sources 
in whole or tn part, and at least ev^ 
three years for systems utilizing solely 
ground water sources. The minimum 
number of samples required to be taken 
by the system shall be bastd on the 
nyjnber of trcntment plants used by the 
system, excep t tha t multiple wells 
drawing raw water from a single tquifer 
may. with the State apprdval. be 
considered ono treatment plant for 
determining the minimum number of 
samples The supplier of water may be * 
required by the-State to collect and ^ 
analyze watf r samples for podium more 
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frequently in locations where the 
Saturn content is variable. * . 

(b) The tupplier of water shall report 
to EPA and/or the State the results of 
the analyses for sodium withtn the Hrit 
10 days of the month following Ihe 
monlh in which the sample results were 
received oiavithin thcf first 10 days y 
following the end of the required . - 
Wnttoring penod as stipulated by the 
slite, whichever of these is first. If more 
than annual sampUog is required the 
supplier shall report the average sodium 
concentration within 10 days ofthe 
month following the monih in which the 
analytical results of the Ust sample used^ 
for the annual average was received* ^ 
The supplier of water shall not be *0 
required to report the results to EPA 
where the Siate has adopted this 
regulation and results are reported to 

the State The supplier shaii report the 
results to EPA where the State has not 
adopted this regulation. 

(c) The supplier of water shall notify 
jippropnate local and State public 
health officials of the s<^um levels by 
written notice by direct mail withm 
three months A copy of each noUca 
requ^ed to bo provided by this 
paragraph shall bfi sent to EPA and/or 
the State withm 10 days of its issuance. 
The supplier of water is pot re.quired to 
notify appropriate local and Slate public 
heaith-officials of the sodium levels 
where the State provides such notices in 
lieu of the supplier 

(d) Analyses for sodium shall be 
performed by the flame phoiometnc 
•method in accordance Mlh the 
procedures described m '^landard 
Methods for the Examination of Water 
and Wastewater. ' 14th EdUiofl. pp. 250- 
253. or by MethodJ273 1. Atomic 
Absorptiofh--Oifect Aspu^ation or 
Method 273 2. Atonyc Absorption- 
Graphite Furnace, in ''Methods for 
Chemical Arfaiysis of Water and 
Waste/* ENJSI* Cincinnati. EPA, 1979; or 
by Method Ql42^-641a] in Annual Book 
of ASTM Standards, part 31,* Water. 

18 Adding a i 141.^2 to read at 
folio wi: Y 

{ I4ljt2 Sp«<tal monitoring forcorro«Jvlty 
characttffstJCft. 

(aj Suppliers of water for community 
public water lystemi shall collect ^ 
lamplei from a representative entry 
point to the water distnbuUon system 
for tht purpose of analysis to determine 
the conosivity characteristics of the 
v^ater. 

(1) The supplier shall collect two 
samples per plant for analysji for each 
plant using surface water sources 
wholly or in part 6rmore if required by 
the State; one during mid-winter and 
ott dunng mid-summer. The supplier of 



the water shall collect nne sample per 
plant for analysis lor f.ich plant using 
ground water source* or more jf 
required by the State^The minimum 
number of samples reiiuired to be taken 
by the system shall be based on Ihe 
number of treatment Dlants used by the 
system, except that multiple wells 
diawtng raw water from a single aquifer 
may. with Ihe Slate approval, be ^ 
considered one treatment plant for 
determining the minimum number of 
samples. 

iZ] DetenMation of the corrostvity 
cnaractenstlc! of the water shall include 
measurement of pH. calcium hardness, 
alkalinity, temperature, total dissolved 
solids (total fiUerable residue], and 
calculation'oLlhe Langelier Index in 
accordance with paragrap{^ (c) below. ^ 
The determination of corrosiyity 
characteristics shall only include one 
round of samphng^two samples per 
plant for surface water and one sample 
per plaftl for ground water sources). 
However. Stales may require more 
frequent monUofKig A appropriate In 
.addition, States have the discretion to 
Require monitoring for additional 
parameters which may indicate 
corrostvity characteristics, such as 
sulfates and chlorides. In certain casesi 
^he Aggressive Index, as described in 
paragraph (c)..can be used instead of the 
Langelier Index, the supplier shall 
rettuest in wnttng lo^he State and the 
^tate wijt make this determination, 

(b) The supplier of water shall report 
to EPA and/or the Slate the results of 
the analyses for the corrbsivity 
characteris^cs within th^.Hrst 10 days of 
the month fotlowtng the month in which 
the sample results were received If 
more frequent sampling is required by 
the Slate, the supplier can accumulate 
the data and shall report each value 
within 10 days of the month following 
the month in which the analytical results 
of the Ia\l sample was received The 
supplier of water shall not ba required 
^0 report the results'to EPA where the 
State has adopted this regulation and 
results are ^ported to the Stale. 

(c) Analyses conducted to determine ^ 
the corrosivity qI the wat^hall be* 
made in accordance to tJie V^llowing 
methods: 

(IJ Langelier Index— "Standard 
Methods for the Cxamina!ion of Water 
and Wastewater/' 14th Edition, Method 
203. pp 61-63. , 

(2) Aggressive Index-"AWWA 
Standard for^sbestos Cement Pipe. 4 
In through 24 in for Water and Other 
Liquids." AWWA C400-77, Revision of 
C400-r5. AWWA. Denver, Colorado 

13) Total FiUrable Residue— "SUndard 
Methods for the Examination of Water 
and Wastewater." 14th Edition, Method 
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208B. pp 92-93 1 or "Methods for 
Ch'cmical Analysis of>Water and*' ^ * 
^ Wastes." Method 1601 

^i] Temperature — "Standard Methods 
for the Examination of Water and 
^Wastewater." 14lh Edition, Method 212, 
Wtp 125-126 X ^ ^ 

^^(5] Calcium hardrws— EDTA 

Titrimelnc Method "Standard Methods 
for the Examination of Water and 
Wastewater" 14th Edition, Method 
305B, pp 202-206. or "Armuart Book of 
ASTM Standards." Method D112M7 ^ 
(d). 

(6) Alkahnily— Methyl Orange and 
pauitpH 4 S '^Standard Methods for the 
Examination of Water and 
Wastewater." 14th Edition. Method 403, 
pp, 279-281, or "Annual Book of ASTM 
Standards." Method D1067-70B. pr 
"Melhods for Chemic^^l Analysis of 
Water and Wasles.'* Method 310 1 

(7J pH— "Standard Mefliods for the 
Examination of Water ;9nd 
Wastewater." 14ih Edition* Method 424. 
pp. 45<M6S, or "Methods for Chemical 
Analysis of Water and Wastes." .Method 
150,1. or "Annual Book of ASTM 
Standards." Method D129378 A or B 

(8] Chloride^Potentiometnc Method, 
"Standard Methods for the Examination 
of Water and Wastewater," 14th 
Edition, p 306 

J9) Sulfate— Turb I dime inc Method. 
"Methods for Chemical Analysis of 
Water and Waste!" p[f 277-278. EPA, 
Office of Technology Transfer. 
Washington. D C, SfRO, 1974. or 
"Standard Methods fqr the Examinat4on 
of Water and Wastewater." 13th 
Edition, pp. 33W35i 14lli Edition, pp. 
49&-498. ' * 

(dj Coinmuxiity wal« supply systems 
shall identify whether w following 
construcUon materials are present jn 
their distribution system and report to 
the State 

* Lead from pipmg. solder, caulkmgt 
interior lining of distribution mams, 
alloys and home plumbing 

« Copper from piping and alloys, 
service lines, and home plumbing 

« Galvanized piping* service lines. ^ 
and home plumbing. 

« Ferrous^iping materials «uch as ^ 
cast iron and steel. 

* Asbestos cfement pipe. 
In addition. States mayVequire 
Identification and reporting of oiher 
materials of construction present iq 
distribution systems that may contribute 
contampants to the drinking water* 
'$\Kh as: 

« Vinyl lined asbestos cement pipe. 

* Coal tar lined Pipes and t a nks 

Appendix A— Ktiponst \o Public Com'mthti / jT 

Commenis lubmilled lo ih* Agency and 
Slatemenli prtienied •! the public h«*nn| la 

* - 10-39 
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follows. These rtgulitions wilt take 
effect IinuAryl9. 198l. 
Dtted Juiy li lOTL 

PART t4>-NATI0NAL^ECONDARY 
DRIHKiNQ WATER REGULATIONS 

S.C 

143 1 PttipOM* 

143^ 0«Anitloiu. 
143^ Sccondtfy tt&xiin<ua coTvtum&tflt 
{ UveU. 
„.1«,4 Mofutorir^. 

AulLodry; S^oa 1412(c) of iht St/t 
DnnVifii Wtttr Act At asitnded (42 U^C 
300»-l{cH 

} 143.1 PurpOM. 

This pert ei tablli bet Nttionei 
Secondary DnokiD^ Water Regulations 
punuafit to $«ctlon 1412 of the Safe 
Drinking vVater Act, at amended (42 

C 300^1 1. These rtgulatloni control 
contaminanli in drinking water that 
piimanly affect Ihe aesthetic <)uaUties 
relating to lha public acceptance of 
drinking water. At considerably higher 
concentrations of these contaminants, 
health impUcadons may tbo exist «s 
well as aesthetic degradation. The 
regulations are not Federally 
tziforcaablo but tre intended as 
guidttints for the States. 

11402 DelMtSona. 

(a) 'Act** meanj the Safe DrinkingV 
^ Water Act as amended (42 U^.C 300f 

(bj '*Conlaininant^ means any 
physical chemical biological or 
radiological substance or m^tterjn 
wcter. 

(c) **Ptibllc water system** means a 
system for the provision to Iheptjbllc of ^ 
piped water for human consumption* d 
such a system has at least fUteen strvict 
connections or regularly serves tn 
averagi of at leait twenty-five 
mdividcais daily at least CO days out of 
the year. Such term mcludes (1) eny 
cdllectfoo* treatment, storage, and 
dtstnbutlon faaCtles under control of 
the pptrator of such system and uwd 
prlnurily in connection with sucB 
system, ind (2) any collection or 
pretrettment storage facilities not under 
eu^.ooctrol which are used primarily in 
connectloB with such system* A public 
water system is ellhir a 'community 
watn tysteta** or e ""non^community 
witarNysteou?^ 

fdl **5tatt** means the tgency of the 
Stat* govanunent which has Itatsdlcdon 
overpubllc waitr system^ ' 

(e) **SuppIler of water^ means any 
person who owna orpperatai a public 
•V»t«n- . 



(fKSecondary Maximum 
CoiAmlnant Levett** means SMCLs 
which ipply to public water systems 
and which, in the Judgement of the 
Administrator, ere requisite to protect 
the public welfare. The SMCL means the 
maximum pmnistjble level of a. 
contaminant in water which Is delivered 
to the Cree'ftS^ing^iylet of the ultimate 
user of public water systei^. 
Contam^stants added to the water under 
drcunutances controlled by the user, 
except Ihosa resultliig'from corrosion of 
piping and plumbing caused by water 
quality, are a xcluded from this 
definition. 

1143^ S«co«>diey Ua^armm Contamtnant 
tavais. 

The Secondai>^Maxlmum 
Contaminant€evels for public water 
systems are as follows: 
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These lavels represent reasonable 
goals for drinking water quality. The 
States may establish higher or^ower 
levels which may be appropriate 
dependent iipon local conditlotu tuchas 
unavailability of alternate source waters 
or other Qompelllng factors, providad 
that public health and welfare are not 
adversely affected. 

}143w4 UorWtodng. 

(t) It Is recommended that the 
parameter! Ih these regulations should 
be monitored at intervals no lets 
frequent than lha n^onltoring performed 
for Inorganic chemical contaminants 
listed in lha f^atioaal Interim Primaiy 
Drinking WMer Regulations as 
appUcabla to community water systems. 
More frequent monitoring would be^ 
appropriate for spedflc partmatars such 
as pH. co1or» odor or others under 
certain circumstances as directed by the 
Stata. 

, [bJ Analyses conducted to determine 
compliance with { 143.3 should be made 
in accordanca with Ihe following 
methods: . 

(1) OUorid#^^tantlometrlc Method, 
**StanAd Methods for the Examiiutlon 
of Water and Wastewater/ 14lh 
EdjtloQ,p.3O0. 

(2) Coloiwpt^ottm-Cobalt Method, 
, *^alhods for ^etnlcai AnSlysis of 
W^ter and Wastas," p, 3«a. EI*A, 



Offlca of Technology Transfer ^ 
Washington. D.C 2046a 1974. or' ' 
**Standard Methods for the Examlnatiott 
of Water and Wastewater.'* 13th 
Edition, pp. leo-lOZ. I4lh Edition, p. 04- 

(3) Copper^ Atomic Adsorption 
Method, 'T^ethods for Chemical 
Analysis of Water ^and Wastes**, pp. 
10&-109, EPA, OfiBce of Technology 
Transfer, Washington, D.C 20i6a 1974,. 
or "Standard Methods for the 
Examination of Water and 
Wastewater,- 13lh Edition, pp. 210-215. 
14lh Edition, p, 144-147, 

(4) Foaming Agents— Methylene Blue 
Method **Melhodvf^iKlnemical 
Analysis of Water ana Wastes,** pp. 
157-158, EPA, Office of Technology 
Transfer, Weshington. D.C. 2040a 1974. 
or '^Standard Methods for the 
Examination of Water snd 
Wastewater,** I3lh Edition, pp. 339-342^ 
14lh Edition, p, 600. 

(5) Iron— Atomic Adsorption Mathod 
'*Melhods for Chemical Analysis of 
Water and Wastee," pp, 110-111, ES>A, 
Office of Technology Transfer, 
Washington, D.C 20460, 1974, ot 
**Standard Methods for the£xamination 
of Water and Wastewater," 13lh 
Edition, pp* 210-215, 14lh Edition, p. 144- 
147. 

'(e) Manganese— Atomic Adsorption 
Method, "Methods for Chemical 
Analysis of Wat^ and Wastes.** pp. 
llfr-117, EPA, OfBce of Technology 
Transfer, Washington, D.C 20460, 1974* 
' or **Standird Methods for the ^ 
Examination of Water and 
Wastewater;* I3lh Edition, pp, 210-215, 
f\h Edition, p. 144^147. 
[7] Odor— Consistent Series Method, 
*7^thods forChemical Analysis of 
Water /ndL^astei" pp 287-2d4. EPA, 
Offlca of Technology Transfer. 
Washington, D C 2046a 1974. or , 
'^Standard Methods for the Examination 
of Water and Wastewater^ 13t^ 
Edition, pp. 24d-2M, 14lh Edition, p. 75- 

(8) pK-^lass Electrode Method, 
'^thofis for Chemical Analysis of 
Water and Wastes," pp. 239-240. EPA, 
Office of Technology Transfer, 
Washin^on, D.C 2046a 197^4, or 
**Standard Methods for the Examihation 
of Water and Wastewater." 13lh 
Edition, pp, 276^281, 14th Edition.^ p. 
460-465, 

(9) Sulfate— Turbidime trie Method, 
"Methods for Chemical Analysts of 
Water and Wastes," pp. 277-278, EPA, 
Office of Technology Transfer, 
Washin^on, D.C 2040). 1974, or 
'^Standard Methods for tha Examination 
of Water and Wastawater,** I3lh 

10- 
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EdUion. pp^ 334^35. 14th'£<iiUorL p. 496- 

110) Toul Diliolvcd Solidj-Tolil 
Reiidue MeUn>ds. "Mtlhods icf 
Chemical Ajulyiii of Water and 
WaJlcj* • pp. 270-2n. EPA. Office of 
Ttchnolosy Trinifcr. Wuhinglon, D C 
204eai974,or Sundifd Method* for 
the Eximination of Waitr and 
WaittWittr. ' a3th EdiUon. bp. :8d-29a 
t4th Edition, p. dl'^ . ^SL 

(11) Zinc— Atomic AdsorpuSi 
Method. 'Meihodsjor Chemical 
Ana!ysU ftf Water and Wastei." pp. 
l53-t5«. EPA. Office of Technology 
Transfer. Wajhinglon. ac :04€a 1974. 
or "Standard Method! forOie 
Examinetioa of Water and 
Wat lewater." 13ih Edition, pp, 210-215. 
14th Edition, p. 144-147, g 
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' . . ■ GUIOELIHES FOR 

' • * ■ INSTRUCTIONAL PACKAGE WORKSHEET 

I. SUBJECT -t-lATTER: laboratory Safety Practices 

II. UNIT OF 'INSTRUCTION: Summary of^TopIc Presentation 

Jl'l. ESTIMATED 'TIME: 35" minutes 

IV. 'justification for this instructional OBJECTIVE: The participants fkx. use 
correct laboratory safety practices during the l^oratory sessions Vn this 
course and in the>r daily work situation. - / 

v.. E/IJRY LEVEL BEHAVIOR: 



/ 



A. At least two months^ experl-ence performing any kind of chemiqay analyses 



in a laboreftory " 
VI. INSTRUCTIONAL OBJECTIVE: 
A 



Terminal Behavior: The participants will use proper 
in^carrying out all laboratory vjork. ^ 



safety procedures 



B. Conditions . He/she will be given the training manual, a 30/ minute 



di.scussion illustrating botti equipinent and practices requirfed for s§Je 
conduct of laoordtory procedures, and a 5 m1nu€e orientation to the 
location of sa'fe.tw devices in the student laboratory. Ahy/ safety 
equipment or facil\ities and any very specific, special izedf safety 
precautitjns require;d for -subsequent course la^orator^ .assfgnments 
will be supplied. ' /; 



C. Accepted Perf onnartce : Practice of. the se^fety procedures /during 
• subsequent laboratory sessions. | 



VII. INSTRUCTIONAL RESOURCES: . ; ' > 

A. Available Media : . ^' ■ \ 

1." One, outline in training manual, "Laboratory Safety Practices"'' 



2. Forty slides, X-27: Laboratory Safety (See XI. Description of 
Visua; Materials). ' 

B. Suggested Media : 

> ■« ^^^^^^ 

1. None , / 

VIII. INSTRUCTIONAL APPROACH: 

A. PreparatliM^tfr^ Instruction : 

1. Review the outline in the training nanual and ^also the visual 
* , materials. 
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2. Prepare the lesson which„ includes an .orientation to your laboratory 
facilities. Use the Sequencing* below or your own organization of the 
material. Be prepared to give additional information such as examples, 
^case histories, specifid facts, etc/. Encourage the participants to 
share their experiences, too. 

« ■ 

Sequencing : ' - . • ^' 

Slides are Series X-27: Laboratory Safety. 

1. Classroom 

a. Lab safety generally falls under the jurisdiction of one of **< 
these two; X-27, 1. ■ 

b. At .one time, USEPA considered withholding certification of 
drinking water analytical labs which had per$istent, major 
safety problems; X-27, 2^ 

c. A good lab safety program requires three eTSments; X-27, 3, 4, and 5. 

d* Example chain of cormiand through which $afety regulations are 
promulgated. Chance for confusion is great because of all the 
levels;. X-27, 6. ' / 

" e. Introducing the* next six slides which show possible lab 
accidents; X-27, 7. * * ' 

■ • 

f. Possible lab accidents; X-27,*8 through 12, and 13 (the unfor- 
seen hazard). 

g. Introducing the next eleven slides which 'are ph&tos of common 
lab safety errors; X-27, 14. 

h. Common lab safety errors; X-27, 15 through 22, 23, (possible back 
siphon, especidlly if there is a cross-connection with wastff- * 
water), 24 (can is overflowing and is not marked glass or paper), 
and 25 (nonemergency phone" numbers). . 

i. Introducing tim next ttvirteen slides whjch show common lab 
safety equipment^ )^-27, 26. 

j. Common lab safety equii)ment; X-?7, 27 through 29 and 30 (other 
, types of glasse.s/goggles are available), 31, 32 (first aid kits ' 
are not a stibstitute for pr^tfessional help), 33 (Types A-Paper, ^ 
- . B-Chemi<Stl„ C-Electrical), 34 (siphon breaker) and 35 through 39* 

k» Purpose of a safety program is accident prevention, not just a 
program to assure prompt sunrroons of an ambulance to carry some-* ^ 
. one 6ut after an accideiit occurs; X-27, 40» ^ 

2. Laboratory Point out, the location of such safety devices as the 
- fume fjoods, eye-wash fountains, fire extinguishers, 'first aid kit, 
. etc. 



■ ( ■ ■ . 

3. Laboratory - For each laboratory e^cercise, lioint out any special 
safety problems, e.g., use of, toxic Chemicals, handling of acid 

" solutions, etc. , ' ^ ' 

4. Subsequent laboratory sessions 

a. Point out any ^^ecial safety precautions specific-to the ^ 
laboratory assignment. 

b. Observe individii^il performances regarding practice of the 
safety procedures. " \ 

-IX\ iPW EQUIPMENT AND SUPPLY REQUTrBIENTS: * * 

A! Visuals-for classroom session * 
/ - * ^ 

* B. Safety equipment -in laboratory for ori^tatio^ 

C.j Specialized equipttent for subsequent course laboratory sessions 
I* " Us required. ' ' , 

IPl| REAGENT REQUIREMENTS 

A. None • ' • ' ■ ) * " * 

xi. DESCRIPTION OF VISUAL MATERIALS: " / 

> t 

A. Forty slides, X-27: Laboratory Safety 7 See next pages. 
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XI. OCSCRIPTIOW Of VISUAL MATERMLS 



PftlNTIHG* , 

STATE/SAFETY HEAlTVf PROGRAM 
OCCUPATIONAl SpJtVi & HEALTH 
ACT --^^ 



SLIDE L 



* 

SERIES. 



' CARTOO*! Of SAFETlf CERTlFtCATE 
BEING DENIED BECAUS^F HAZARD- 
OUS LABORATORY PRACTICE 



SLIDE. 



X*27, LABORATORY SAFETY 



PRINTING: * \ 

SAFETY REQUIRES COMMON SENSE 



SUDE- 



PRlffTlNG: , 
■ SAFETY COSTS HONET 



SLIDE- 



PRINTING: ^ 

REQUIRES CHANGES IN 
ATTITUDE ^ 



SLIDE. 



PRINTING: 

TOP MAKAGEHENT - HlOOLE HW6E- 
KENT PLANT SUPERVISOR ^ FORE- 
HAN PLANT WORKER 



slide: 



PaiKTING: 

LIFE-HEJU.D1 EMVMGERtNG 
UeORATORT ACCi:OENTS 



SLIDE. 
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CARTOON OF DCAD LAS WORKER 
um SANOUtCH INilANO AMD A 
BOTTLE HARXEO "TOXIC" NtARBY 



SLIDE. 



J 



f 



12'J 



CARTOON OF^UNCONSCIOOS LAB 
WORKER WITH UKSTDPPERED BOTTLE 
HARKED "TOXIC-VOLATILE* NEARBY 



SLIDE_Ll. 



/ 



gpPIPS X-g7> LABORATORY SAFETY 



CARTOON OF jOKN FLAXS ON A 
LAB TABLE UITJ^ OTHER ITdfS 
(INaUOINGU WORKER'S LAB COAT) 
ON,FIR£ 



SLIDE. 



10 



DRAMIHG OF ACID ORIP'PING FROH 
A TIPPED FLASK OHIO A LAB 
WORKER'S* ttOTHIfiG AKO THE apOR 



SLIDE U. 



r 



JDRAMIHS OF A LAB WORKEg^WITH 
LIGHTED CIGARETTE WORKIHG NEXT 
TO A BOTTLE OF LIQUID MARKED ■ 
"FLAMMABLE" 



SLIDE !L 



CARTOOf^ DEPiaiKG HAZARDS OF 
PUBLIC REUTlbNS - LAB WORKER 
BEING HIT WIT>i A BASEBALL BAT 
BT,A WOMAN WHO IS SAYING* 'HY 
WATER TASTES TERRIBLE." 



SLIDE. 



13 



PHOTO OF LAS HOftKCR MOUTH- 



SI^IDE. 



o 
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PRINTING: 

LABORATORY BOO-BOOS 



SLIDE iL 



\ 

PHOTO OF LAB WORKER POURING 
SULFURIC ACID WITH NONE Of THE 
USUAlrfRECAUTIONS — 



SLIDE !L 



X3u 




OF j/!b 



PHbTO OF WORKER CARRYING 
•BOTTLE OF SULfURK A«0 WITHOUT 
A SAFETY CARRIER, ETC, 



SLIDE Uu 
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j^PPIgS LftBORATORY SAFETY 



PHOTO Of LAB WORKER SHQKIHG 
ClWUm TAKING A READING 

FROH A BURET ' 



'SLIDE. 



19 



PHOTO OF LAB WORKER EATING 
APPLE WHILE «ATCHI« BURCT 
DURING A TITRATION 



SLtDE. 



20 



J 

PHOTO or LA£ WORKER JDRINKING 
FROtfA BEAKER AT,A LAB BENCH 



SLIDE. 



PHOTO Of A eoniE of "hexMs" 

UITH CAP OFF, CUT$IOe A HOOD 



SLIDE 2L 



PHOTO OF HOSE FROH A SINK FAUCH 
irKRSEO IH THE SINK 



SLIDE: XL 



PHOTO OF A FILLED WASTE CAJ< WITH 
NO HARKING ABOOT GLASS OR PAPER. 
ETC. 



SLIDE^ 21. 



PHOTO OF PHOrtE IK*A LAB BUT MO 



DCRGDICY KUtoERS ARE POSTED 



SLIDE «. 
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PRIKTING: , J 

COtWN SAfETY EQOinCKT- 



SLIDE ^ 



13 1 



PHOTO OF PIPET BULBS 



SLIDE £L 



PHOTO Of TVO PlP£TORS 



SLIDE. 



28 



^PPIPS ^ X'27> LABQRATORy SAfETt ^ 



PHOTO OF LAB WORKER WEARING 
PLASTIC APRON 



SLIDE. 



29 



1 



PHOTO Of PAIRS Of ^ETY GLASSES 



SLIDE 30 



PmOTO of VOUTILE. flA>WABLE 

chemical properly stored in a 
'hooo 

> 



SLIDE. 



31 




SLIDE 3L 



r 



PHOTO OF A FIRE EXTIN60ISHER WITH 
AN INSPECTION TAG 



V L 



SLIDE_jaLi. 



PHOTO OF SINK AREA WITH HO 
GLASSWARE STANOING IN OR AROUKO 
IT. THE HOSE FROM THE FaUCH 
COMES OUST TO THE TOP OF THE 
SINK. 



SLIDE ± 



PHOTO OF ACIO BOTTLES IN TWO^ 
TYPES OF SAFETY CONTAINERS 



SLIDE 



PHOTO OF AN £XPLOSION*PROOF 
REFRIGERATOR 



SLIDE^ii. 
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PHOTO OF SIGN Of* A REFRIGERATOR, * 
"DO NOT STORE HAZARDOUS KATERIALS 
IN THIS UNJT", 



SLIDE ^ 



PHOTO OF SIGNS ON A R'^FRIGERATOR. 
"DO NOT STORE FLAttlABLE KATERIALS 
IN THIS UNIT.' 



SLIDE 32_^ 
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TREATMEMT PLAHI 
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GlilDELINES FOR 
INSTRUCTIONAL PACKAGE WORKSHEET 

» * 

I. SUBJECT MATTER: Analytical Techniques 
II. UNIT OF INSTRUCTION; Summai^y of Topic Presentation 
III. ESTIMATED TIME: 20 minutes 

IV* JUSTIFICATION FOR ms INSTRUCTIONAL OBJECTIVES To carry out the 
volumetric analyses In the course, participants must correctly use 
volumetric glassware and titration assemblies* 

. V* ENTRY LEVEL BEHAVIOR: ^ 

L A. Ability to use volumetric glassware ^ 

i 

B. Ability to use titration assemblies ^ 
.VI. INSTRUCTIONAL OBJECTIVE: 

A, , Tjsrminal Behavior : The participant will have reviewed correct 

techniques tnvolved in b^sic laboratory operations and in usjng 
volumetric glassware and titration equipment. 

) * *t 

B, Conditions : He/she will see-silent films and be given nurrtbers 
about correct techniques. 

" C. Accepted Performance : Subsequent satisfactory performance of 
the volumetric analyses included in the. course. 

VII. INSTRUCTIONAL RESOURCES:^ ^ 

* A. Available Media : * 

1. Four segments of silent film showing an, analyst demonstrating 
safety practices, general laboratory operations (like pouring 
chelnlcals from containers), techniques Involved In cleaning 
and using pipets and a 3-valve bulb, and techniques Involved 
In cleaning burets and carVylng out a titration. These are ^ ^ 
available from Kalrala Ca., Dept. C 1, Concord, Massachusetts 
, 01742. Equivalent visual material Is available from several 
other companies. Also, 'demonstratlbn of the techniques Is ' 
very effective. - " 

B. Suggested Media : 

1. None 

VIU. INSTRUCTIONAL APPROACH: . / 

A. Preparation for Instruction : ' 

1. Review films and/or equivalent visual materials and prepare commentary 
on techniques to review with participants. Personal experiences 
of Instructor and participants add Interest and emphasis. 
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B, Sequencing : 

1, Introduction - purpose of se5s4^n 

2, Show films and give commentary . 

3, Encourage class' sharing of perjtinent expe 
IPW EQUIPMENT AND SUPPLY REQUIREMENTS: 
A, Films or equivalent visual materials. 
IPH REAGENT. REQUIREMENTS: 
A, Hone 
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/ ' GUIDELINES FOR 

• . /INSTRUCTIONAL PACKAGE WORKSHEET 

* * t 

; ^ ' ' ♦ : ■ 

I?" SUBJECT HATTER: Volume€ric Analysis .\ ' 

, \\. . UNIT 0F INSTRUCTION: Summary of Topic Presentation 

ES^HATED TIME: 155 minutes . ' _ ~ ... * 

IV. JUSTIPKATION FOR THIS INSTRUCT LONAL OBr^ECTIVE; Participants should under- 
stand the principles of quah^tation utilized to determine concentVations 
^ in water san^les using volumetric analytical methodology as a ^prerequlsUe 
to .the lessons or) acidity, alkalinity, Chlorine and hardness. , . 

OV. ENTRY LEV#B£HAVI OR*; . - 

' a. Fundamental knowledge of quantitative analysis . . ' *. , 

B. \^bil1ty to perform multiplication and 'dij^ision operations. 

C. Laboratory experience in using volumetric glassware and titration 
'assemblies. ' , ^ 

VI.' INSH^et^IONAL'OBJ^TIVE: ^ * " " • b 

^ A. . Terminal Behavior ; The participant will have revi'ewed the principles 
of quantitation involved in a volumetric analysis: analytical chemical 
reactions, indicators, volumes, standard solution'concentrations, 
' calcdlations. ' . . v * , ' 

^ * - . 
. B". Corfditions ; He/she wiW be given the training manual and a classroom 
, d,1scuss1on of the elements invxilv.ed in this- ftnalyticaV method and in 
the Calculation formulas uti-li^ed to obtain resylts. 

Accepted Performance . Subsequent sat1sf«ct;<iry performance of volumetric 
analyses of samples and ability to correctly use the appropriate 
»4cnlat1on .formula for ctcidity, alkalW1.ty, hardness, and chlorine. 
^e/s5e mdst-alsQ correctly answer JOlW the 1temS on this topic in 
ost-course e^^uat^pn. ■ • / ^ 

Vtl.. INSTRUCTIONAL RESOURCES :•■ 

A, Available Media :. 

1. One outline in tr^iinl"^g manual, "Volumetric Analysis of Water 
Qvality ^ " . , . ^ 

2. Thirty .slides, X-18: Volumetric Analysis (See XI. Description 
of Visual Materials). > ' 





B. Suggested Media l , 
'l. N9ne ' ** 



i^,ta,io,80 



Vin. INSTRUCTIONAL APPROACH: 

A, Preparation for Instruction : 

* 1. Review the topic outline in the training jnanual and the visual 
. ' materials. See XI belpvf. 

2, Prepare the lesson using the sequencing below or your own 

brganization of the material. ^ • , 

. B. "Sequencing : 

Slides are series X-18: Volumetric Analysis 

Participants can use the training outline as a reference for information 

• on the slides. ' ^ 

1. introduction - examples of water quality parameters that can be 
♦ determined by Volumetric analysis. 

2. Titration- Assembly, c^n use to give overview of topic/^TK^e 1 

* ' 3. Titrations: <lefinition, el^nts involved - Slides 2, 3-, 4 

•4: Reactions involving'solutions - Slides 5, 6, 7 
, (Slide 5 - can define acid and base witfvthis) 

5. Completed reactions, items for discussion - Slide 8 

6. Indicators - Slides 9, 10 
■ - ^ f7." Volume measurements for titrations - 51ide 11 

8. Standard Solutions: definition, terfc - Slides 12, 13 

Mola^ Solutions'- Slides 14, 15, 16 r ■ * « , - 

^ 10. Molecules react in definite ratio - 9^e 17 

11. Equivalent weights and normal solutions - Slides 18, 19, 20, 21 

12. Volume relationship of normal solutions - Slide 22 ^ /' 
t 1-3. Relating normality and.grams - Slide 23 ' . ^ 

14. Finding normality - SlJde 24 / '* 

15. Finding grams - Slide 25 

*16. Application of formulars on slides 24 and 25 to acidity/alk'alinity 
formula (Slide 26) . • ^ ^ 

17. Primai'y standards - Slides 27, ^28, 29 . 

18. Preparation and storage 'of any standard solution - Slide 30 



4 



IX. ' IPW EQUIPMENT Ak SUPPLY REQUIREMENTS: 

^ * 137 



. A. Visual Waterials 
X. IPW REAGENT REQUIREMENTS: 
A. None 

XI. DESCRIPTION OF VISUAL MATEfilALS: 

A. Thirty slides, X-18: Volumetric Analysis 



V 



See next pages. 
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5pR|p^ X-18; VOIUHETRIC ANALYSIS 
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' GUIDELINES FOR 

• INSTRUCTIONAL PACKAGE WORKSHEET 

I. SUBJECT MATTER: pH . • . ♦ 

■ 

II. UNIT OF INSTRUCTION: 5(^ry of Topic f^resentation 
III. ESTIMATED TljlE: .45 minutes 

IV. JUSTIFICATION FOR JHIS INSTRUCTIONAL OBJECTIVE: Participants need to 
know toy to correctly standard ze and use a pH metento determine acidu> 

• and alkalinity, and^as part of the analytical procedures for hardness* 
phosphorus, and nitrate and nitrite nitrogen. 

V. ENTRY L^EL BEHAVIOR: - - ' 

t A\ Understanding of terms: 

* y . logarithm ^ i ' - ^ 

♦ 2, acid " 

3. base 

4. ion ^ • 
VI. INSTRUCTIONAL OBJECTIVE: 

A. ^ Terminal Behavior : The participant will know the meaning of pH scale 

numbers, how to check pH equipment before 4je, how tcT standardize a 
pH meter using two buffer solutions and hovrxo use the calibrated 
meter to determine pH". » " 

B. Conditions : He/she will be given the training manual and 45 minutes 
of instruction. Later in the course, he/she'will be given time 

and the necessary equipment to calibrate and use^ a pH meter. 



C. Accepted Performance . Subsequent use of pH meter to correctly determine 
acidity and alkalinity In samples, according to an Instructor's rating. 
He/she must also correctly answer 70% of the Items on this topic 
^in the post-course evaluation. 



VII. INSTRUCTIONAL RESOURCES: 

A. Available Media : , 

, 1. One outline In the training manual, "Acidity, Alkalinity, pH ^, 

' and Bul^fers*' 

2. Seven overhead transparencies, OTrll:pH (See XI. Description 
of Visual Materials). 

B. Suggested Media : - ^ - 

l...None . ^ . ' 
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VIII." INSTRUCTIONAL APPROACH: 

A. Preparation for Instruction: 

1. Review the topic outline in the training manual and the visual 
materials. See XI below. 

^ In ^Prepare the lesson using Sequencing below or your own organization 
' of the material* 

> > 

3. Assemble meter, electrode{s) , buffers, thermometer, beakers, 
distilled water, tissues, etc., to demonstrate use of a pH meter. 

B. \ Sequencing: . - * . * 
Overheads are series OT-ll:pH The training outline has reference 

iformation, 
\ •\ 

L\Overheads - The depth of this portion depends on the need and 
^^ckgrounds of the participants. OT 4, 5» 6 and 7 topics 

not be appropriate. ^ ' • 

a. Xntroduction - See IV above, Justification ^ 

b. Ba^ and definition of pH scale-OT 1, 2 . ' 

c- TheoryNof operation utilized in pH meter*0T-3 
NOTE; Ascombtnation electrode has both functions. 

d. Construction and functions of electrofles-OT 4» 5» 6» 7 
.NOTE: A combination electrode utilizes a specific metal 
• chloride such as AgCT2 silong with the KCl. 

2. Explanation with demons tiJati on of: ^ 

a. Checking a meter and electrode(s) for 'defects before use. 

* ' bf Standardizing a meter using one buffer^to set jthe meter^nd 

. ' ~ a Second buffer to check for accurate read-out. Rinse between 

readings. 

/ NOTE: The first buffer, should have a pH approaching that ► • 
of the sample or of the end point desf?*ed in a titr^t^on 
procedure. The second buffer should fiave a pH about 4 units 
^ different from the first. 

c. Using the meter and electrode(s) to find pH values. Also 
rinsing between readings. ^ 

3. Note conditions for storing a meter and electrode(s). 
IX. IPW EQUIPMEHT AND SUPPLY REQUIREHENTSi 

A. Visual materials 

B. Equipment Ho demonstrate use of a pH meter. 

. ' ' • M4 . 



^X, I PW REAGENT REQUIREMENTS: . " 

A. Hone CUs1ng;a plf meter is utillzed'in subsequent laboratory 
assignmeats). ' ^ 

XI. DESCRIPTION OF VISUAL MATERIALS: 

A, Seven overhead transparencies, OT-ll:pK - See next page, 

7 
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lONlZAIION CONSIANIIOt WAlU 

• WAItt WtJO<UMt fO T«10 A <OMaNltAI«>N 
01 HTPtOOlM »0«t lOUAl 10 10 ' MOllAlrtt 

• SMU wAiit OHio<uiis 10 rtooua oni 

NTOIOXtI IOH %0\ lACN NTDtQClN ION n IS 
OlVlOUt IMA! MOU 01 MTOtOXn I0« 

IS rtOWKlO t**Wl!A#4lOWT 



SUQE. 



pH CONCEPT^ 



• fxrtfSSION OF MTOIOOW-IOM 
COMaNtlAIlOH •< ttlMS Of MOlAI 
COHCfNIIAtlONS KATHf ft CUM»f ftSOMf 

• SOftlNSON \X^\ MOfOUO TO 

SUCH VAIUIS IH IIU4t OF THIlt MfOAltVf 
tOOAftlTHMS 
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GUIDELINES FOS . 
INSTRUCTIONAL PACKAGE WORKSHEET 



, I . ^ SUBJECT MAnER: Acidity and Alkalinity 
II. UNIT OF INSTRUCTION: Sumnary of Topic Presentation 
III. ESTIMATED TIME: ]25 minutes (30+75+20) 

IV, JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: The participant will >e 
responsible for this determination to meet water quality control program 
requi rements . 

V. ENTRY LEVEL BEHAVIOR: ^ > • 

A. Fundamental knowledge of inorganic chemistry 

B. Ability to correctly use volumetric glassware and titration assemblies 

C. Completion of the lessons (or equivalent): 

1. pH 

2. Volumetric Analysis 

3. Laboratory Safety Practices * 

D. Ability to perform calculations involving decimals / 
VI. INSTRUCTIONAL OBJECTIVE: « 

A. Terminal Behavior : The participant will knoy* pertinent facts about 
acidUy and alkalinity .(see VIII B.) and v/111 determine aci^llty in 
one sample and alkalinity in two samples.- using the procedures in the 
training ma^iual (see VII A.Kc. and d.). He/she will calculate and 
report results and participate in a class discussion of the toVlcs 
and laboratory procedures. j 

B. Conditions : He/she will be given the training manual, 30 minutes of 
instruction, 75 minutes laboratory time, all necessary equipment,' 
reagents and samples, and 20 minutes for class discussion. ^ 

^ C. Accepte'd Performance: He/she must correctii answer 70X of the items 
on this topic In the post-course evaluation, perform the laboratory 
procedures to the satisfaction of an Instructor,* and obtain r^u\ts 
for each sample within + lOX of the class average (unless the reason 
for a lack of agreeiiient".1 s acceptable to tihe Instructor). 

VII. INSTRUCTIONAL RESOURCES: 
^ A* Available Kedia ; ^ 

K Four cfutllnes In tr^lhln^ manual: 
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a. "Acidity,' Alkalinity, pH and Buffers" 
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b. "Alkalinity and Relationships" Among the Various Types of 
Alkalinities" • 

'C. "Laboratory Procedure for^ft^h" according to 1'974 E£A 
^ Methods for Chemical AnaTysis. i>.'l. i*- 



d. "Laboratory Procedure for TotWJMkalinity" according to 19^4 
EPA Methods for Chemical Analysis , p. 3 ' 

2. Twenty-eight slides, X-20: Alkalinity (See XI. Description of 
Visual Materials.) 

Suggested Media : Hone 

mi. INSXaUCTIOHAL APPROACH: • -'^^^ 

A. Preparation tor Instruction : " 

1. Check equipment and supplies; See IX below, 

2. Prepare all necessary reagents and samples as in X below, 

. 3. -Review the- laboratory procedures by performing the^ student 

j assignfqeat using the outlines in the training manual/ 

4. Review tne topic outlines in the training marfual and the 
visual materials. See XI below. f 

5. Prepare the lesson using the Sequencing below or your own 
^ drganization of. the material- ^ 

6. Check pH meters for proper operation, 

7. Distribute supplies and reagents to laboratory stations. 

8. Assemble demonstration items:' buret, pipet, ^ipet bulb 
and tissues. 

8. Sequencing : Slides are ^er.ies X-20: Alkalinity 
1. Classroom instruction otTAlkalinity: 

aV Types of water samples of interest' - Slide 1 ' 
b. Definitions - Slides 2, i ^ 
. . ■ ' c. Sources - S|'fd'es 4, 5 ^ . 

"7 ' d. AppUcatiens of^data - Slides 6, 7, 8 

e. Sdrn)le'' handling - Slides 9", 10, 11, 12 \ 
Note: Do not open bottle before- anlysls (Slide 10) 
Notfe: Do not dilute samples (Slide 12) 



f. Procedure - Slides U, 14, 15, 16, 17 

Note: 4.5 1s-the specified endpoint for 'NPOf S data 
(Slide rJ) 

• Note: For alkalinity greater than 1000 mg, use O.IN 
. titrant. (Slide 15) J^^ 
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g. Calculations - SlideS 18. 19 ^ 
' Recall: (H)(V) (^q.-wt j. QOQfyml l^w\ich was developed 

in lesson on VollBtietric Analysis^ 

h. ' Chemistry involved .in neutralizing the three major 

alkalinity sources. Stres5 that this- is the reason \ 
' for the 4.5 end point, (Slides 2(\ 21 , 22, 23, 24, 
25. 26) , ^ ^ 

Classroom Briefing on Alkalinity Laboratory - Use training 
manual outline, "Laboratory Procedure for Total Alkalinity." 

a. Calibrate pH meter. "Sefwith pH 4.X buffer; chetk with 
pH 6.x buffer. (Briefly recall the steps which- were 
demonstrated in the lesson on pH)., 

b. Note section V.wUh steps of alkalinity procedure. The 
acid has^been standardized. ^ 

^ ■ ■ « 

c. When titrating to 4.5, record pH when a rapid change in 
pH occurs. Continue drop-by-drop titration to- pH 4.5. 

d. Test two samples. 

^ v 

'e. Calculi^tibn iorwula is in procedure write-up. 
Classroom Instruction on Acidity » N 

a. Sources - Strong mineral acids, weak acids, hydrolyzing 
salts ' . , , * 

b. Applications of data - Corrosivity of water; affects 
cprtain chemtcal and biological prpcesses, can reflecf 
changes "in water quality. 

c*. Sample handling - Same as for alkalinity , 

d.- Procedure Overview-Reason for' 8.2 end point which represents 
neutralization of carbonic acid to the bicarboirate ion. 
Note: 8.2*is the specified end point for NPPES data. 



Classroom Briefing on Acidity Laboratory-Use training itenual 
outline, "Laboratory Procedure for Acidity". N 

a. Section IV has steps of , acidity procedure. The base has 
* been standardized. For IV.Dijpaution/aboi^t handling of 

hydrogen peroxide. Test. one sample./ 

b. Do alkalinity procedure while acidity sample is cooling. 

c. Calibrate pH meter. Set with pH 9. X. buffer; check with 
pH 6.x buffer. (The steps involved were demonstrated In 

• the lesson on pH), 
J ' ' ■ 

''cl. Calculation formula Is in procedure write-up. 

r 

5. Summarize order of laboratory fork. 

i4D ' 



6. Laboratory-Stiudent performance of the ass-igned determinations 
. (75 minites) 

7. tlass Discussion minutes) * ^ 

a. "Board-CalcuJationformula reduced to factor of 20\ 



)Q_roi 

b. Discuss significant figures to record for buret readings. 



r 
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c. Students calctjlate and post results. Also post of 
titrant used for each of the th/ee samples. . ^" 

d. Find range of results. ) 

^Q.^AhnouDce theoretical results. See X- below. 

f. Demonstrate two corrections of technique erroru^^ removing 
^ir bubble in tip of turet and wiping excess ,<)ff>Dutside 
of pipet tip. : . " j \ 



1 



Stress reason f<)r.4.5 and 8.2 end points Vsiide 27 has 
pH values "assot-iated with neutralization?. It can be\ 
used to discuss both endp6ints. Stress that for acidi^t 
•d'et^i nations for NPDES, the endpoint. is 8.2, just belo 
th^ 8.3 s)iown for bicarbonate ions in solution. ,• v 

'Students rtporit observations about rate of pH chancj^when 
titrating' alkalinity samples. ^ 

■ Relate observations to titration curves^-rairid chariW 1h 
pH during' titration occur at the equival^ence pointsBhown 
' by steeper curves on slide 2§. Discuss applications shown 

in Table 4 of outline/ "Alkalinity and Relationships''Among 
the Various Types of 'Alkaliivities". Slide 28 can be used 
to demonstrate the presence of contributors of alkalinity 
at the pH values used for thp Ta'bl&and which account for 
the. titration fesults- shown there. ' •( . . 

j.- Answer any qu^estions. ' ) 0, 

U|W EQUIPMENT. AND SUPPLY. REQUIREMENTS: . ' , • 

As^iqment ; 1 acidity sample and 2 alkalinity samples 

A.- For each station (no more than two per^ns per station): ' 

1. Tt)ree 100 ml beakers (for .bq^feps) 

2. One 100 ml beaker .(for titrants) ♦ 
^3<»» One 150 ml beaker (for acid sample) , ' 

4« t)ne 150 m'l bealjer (for alkalinity samples) 
*5. One 150 ml or larger beaker (for. buret wastes) 



6. One large pip^ bulb 




7. One 25 ml buret mounted on a stand 

8. One small funnel to'fit the buret 

9. One-pH meter with electrode(s) in a 100 ml beaker \jith endugh 
6.x buffer or distilled water to cover the tip(s) 

A 

10. Magnetic stirring apparatus Jf , * 

n. - One t-hermometef ^ \ . , 

12. Tongs (to transport 150 ml beaker) ^ 
13,. One squeeze bottle of -distilled water \ 
14. One marking pencil ' 
Nb. One apron for each student 
,j6. One pair safety glasses for each student 

, * Shared ^ 

1. 'X bottles for samples (3- samples, J of each per 3 stations) 
" 2r X 50.0 ml volumetric pipets (one in each bottle af sampTe) • 
3. T«i^ ml beaicers (in hoofl for HgOg) . 

/ 4. Two medicine droppers (in hood t^or ^'f^r^) * 

5. Supply of acid-cleaned glas.s boiling beads, 3 each add sample 
(in hood) • ' . 

6. Scoop to transfer boiling beads 

7. Hot plates to accomodate the total number of 150 ml .beakers con- • 
. taining acidity samples 

IPW REAGENT REQUIREMENTS: For^details of reagent preparations, see 14th 
^ edition, "StSndard Methods", pajges 276 and 279. 

A. Hiniipuiti amounts per station (no more than tV*o persons per station) :^ 

.1. Seventy-five ml pH 4.X buffer ^ 

^-2! One hundred-fifty ml pH 6.X buffer 1 

3. Seventy-five pH ml 9.X buffer 

4. Five drops hydrogen peroxide, 30X ^solution 

5. Twenty- f i ve m 0.020 N HCl or HgSO^ titr^nt 

6-. Fifteen ml 0:020 N NaOH titrant ^ « ■ , 



■ 7. Fifty ml acidity sample *{Dilute 300 ml 0.020 N HCl or H^SO^ 

to one liter. ' Fifty ml of this sample requires 15 ml 0.020 N 
NaOH/to reach pH 8.2 and has 300 mg/L CaCO^ acidity). 

8. Fifty ml alkalinity sample *{Dilute 300 ml 0^020 N'NagCOj . . 

solution to 1 liter. Fifty ml of this sample requires 15 ml 
0.020 N HCl or HgSO- to reach pH 4.5 and has SOO mg/L CaCO^ 
alkalinity). 

9. - fifty ml a.lkalinity sample *{Dilute 200 ml 0.020 N Na£)H to 

1 liter. Fifty ml of this sample requires 10 ml U'.020 M HCl 
or H2SO4 to reach pH 4.5 and has 200 mg/L CaCO^ alkalinity). 

*10. Wastewater treatment plant. influents or effluents may be used 
as sanples^if they are known to contain acidity/alkalinity. 

B. Prepare excess T)fW€tr-5olution to allow for rinsing out^ glassware, 
waste and, re- runs. ^ 

C- A source of distilled water should be available during' laboratory 
sessions. 

XI. DESCRIPTION OF VISUAL MATERIALS: 

A. Twenty-eight slides, X-20; Alkalinity - See next pages. 
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ALKALINITY 
JJEASUREMEKTS 



HATUn- L WTERS 



StUMES 



lfAST£;:AT£RS . 



V } 



SLIDE. 



HYDROXIDE (OH)' 
CAftBO:CAT£ (CO^)* 
BICARBONATS {HCCJ^)" 



SLIDE. 



. SE^ES. 



X-20 ALKAimiTY 



i >ALK.^LlNITY 
CAPACITY TO ACCEPf 
HYDROGEN' laSS (PR0TO*SS) 



SLIDE L 



Salts or VeAk Acids 
SLcetates phosphates 

borates ~ 
fiulrides silicates 



SLIDE. 




CAPACITY TO 
ICCUTTiALIZS ACIDS 



SLIDE. 



TREATMENT PLANTS 

• AKENABlLITy (to 
,tre4tfient) 

■ BUFFER CAPACITY 

AKACROerC OIGESTKM 

COACJuLAT^Of* 

• rrtOUSTRFAL OISCKAftGES 



SLIDr. 



ICTUSiRY ^ 

• DOILEHS 

» C0RROSIO:( CONTROL 
/ 

• *WAT£A SO/TENIXC 



^RECULiiTOItY Af*EyCIES 
, TREATED VATER 
. ALKALHiT DISCHARGES 



photo'*' • 
, or ' 

SAMPLE EOTTLSs 



SLIDE^ 



SJ.1DE. 



SLIDE. 



00 ALKALINITY 
DETERMINATION 
IWEOIATELY 



SLIDE__!2l 



24 Hcms 



SLIDE LL 




SUDE_JL 



r 



TITRATE 
TO 



SLIDE. 



13 




SLIDE_LL 



PHOTO 

OF 

' VKO ACIDS 



SLIDE LL 



RAP2D * \ / 
MlNimL AGITATION 



DE !L 



APPROACH lilO pH 4.5 
* 



DROP*.By-DRO? 
ADDITIONS ' 



SLiDE_lL 
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RESULTS 



equivalent 
allllgrans/l Iter 



v. 



SUDE_!2- 
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<;PPlPg ^-20 ALKALINITY 



B9/I C«C03 - 



A X H X 50,000 



SLIDE. 



)9 



* EfQUI VALENCE 




nl of tltrant acid 



SLIDE SI 



Neutralization of Hydroxide 
5tiOH 



H* + OK' 



SLIDE_2i ' 




SLIDE 



Keutr«11z«tfon of &1cirt>on4t« 



H* + MCOj^ — H2CO3 



slideLIil- 




SUDE_21- 



){eutrali£ation of Carbonate 
4 CO3* — :?nC03" 

+ JICO3" >>H2C03 



^LIDE. 



25 



15-9 




MrPAaXlt>C: AIKAIINITV 
ttCARSOMATC AlKAllNtTV 



*M 4 S 



SLIDE.^ 
f 

/ , , 



■'slides 



r 
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SLIDE 21. 
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GUIDELINES FOR 
INSTRUCTIiOfiAL PACKAGE WORKSHEET 

!. SUBJECT MATTER-*. Indeterminate Error - PrecisTon 

11. \i^U OF INSTRUCTION: Summary of Topic Presentation 

iSTIHATED TIME: '60 minutes' 

IV. JUSTIFIClATION FOR THIS INSTRUCTIONAL OBJECTIVE; An analyst must know 
how to check laboratory results for reproducibility (precision) to sub- 
stantiate the reliability of his/her data. 

V. ENTRY LEVEL BEHAVIOR: 

A. Understanding of how to use formulas involving squares and square 
roots. 

r ^ 

B. Though not essential, it is orderly to hav^ completed the lessdns 
(or equivalent): , ^ 

1- Sample Handling 

4 

m 

2. Compliance Methodology 

' VL INSTRUCTIONAL ^OBJECTIVE: • • . « . 

A. "Termina) Behavior : The participant will know the difference between 
accuracy and precision, the cause *and synonyms for indeterminate error, 
the role of the normal distribution curve, where to find formulas and 
examples of each for variance, standard deviation, % relative standard 
deviation and range, how to establish one*s precision in performing an 
analysis and how to continue to monitor precision on a daily basis 
Each wilt complete an^^signment to calculate three precision statistics, 

B- Conditions : He>6she will be given the training manual and 60 minutes 
of instruction, 

C. Accepted Performance : He/she" must correctly identify at least 70% 

^ of the items pertaining to the objective in the post-course evaluation. 

VII- JNSTRUCTIONAr RESOURCES: 
A. Available Media : 

1. Three outlines in training manual: 
a, "Statistics for Chemists" 
Ij. "Accuracy - Precision \^rrpr" 

c. "Elements of a Quality Assurance Program" . ' . 
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2. Twenty slides, X-24: Precision (S^e X! Description of Visual 
Materials)- - ' " , 

3. Five slides, X-26: Qual ity. AssupMce (See !PW on "Elements 
. of a Quality Assurance Prbgram," xfVDescriptioi) of Visual 

Materials), 
e " 

4. 'HANDOUT: Assignment to calculate three statistics. A copy 

is at, the end of this !PH* 

I 

5. HANDOUT:, Key to a'ssignment. A copy is at the end, of this IPH. 

. 6. Resource: EPA "Handbook for Analytical Quality Control 1n 

Hater and Wastewater Laboratories," EMSL, Cincinnati, Ohio 45268. 

- B. Suggested Media : 

1, Hone , ^ ^ 

VI! r. IHSTRUCTiOHAL APPROACH: 

A. Preparation for Instruction : 

1. Review visual materials and available handouts. 

^ 2* Prepare the lesson using the Sequencing below or your own 

organization of the material. 

3., Duplicate copies of any handout materials^ 

B- Sequencing : Slides are X-24: Precision (Ogtional-slides X-26: 

(Jaallty Assurance) 

\. Introduction: 

a- Before considering precision of results, one must have a valid, 
sample and a skilled analyst using recognized analytical 

methodology, ~^ 

" ^ * 

b. Overview: Consideration of precision, i.e. the ability 
to, reproduce results of chemical, analyses , causes of 
» error, and how ta quantllate the effect of errors we 

cannot control. Statistics presented will be those most 
comnwnly used In recognized method references: variance - 
for calculating standard deviation, % relative standard 
deviation, and range because It Is an estimate of standard 
deviation. 

c- Outlines: Formulas *and examples of the calculations 

Involved are In outline, "Statistics for Chemists" (S.C). 

Discussion Items from the outline ^'Accuracy - Precision - 

Error^' are marked (A.P.E.). , 
• * 

^ 2. Precision and Accuracy: 
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a. l^nalytical results are imperfect (A.P.E.) - Slide I 

b. Define/eximplify accuracy {A'.P.EJ - ijesults are close to 
the true value-standard. Accuracy cart also be checked by 
recovery of ^ constitutent - 9pike. - Slide 2. • ' 

« 

c. Define/exemplify. precision and contrast it to accuracy 
{A,P.E.),- Stress that J)0th accuracy and precilsion are 

• requirements for reliable data, - SJice 3, 

■ 

^ Error 

a. Overview: Classification and causes of errors {A.P.E.) - 
Slide 4 ' j , 

b. Synonyms for indeterminate error - Use '{A.P.E.), » 

c. Normal Distribution (S,C.) - Slide 5 . 
statistics 

a. normal diitribution is a population characteristic, /n 
.analyst .deals with a sample of a population. Statistics 
are derived from samples. - SUde 6. 

b: Define "statistic". - Slide 7 

c. Mean - Note location of aids to calculate in (S.C.) - SJide 8 
' d. Variance and standard deviation - Slide 9 

■ ] 

e. Calculating variance - Slide 10, 11, 12 

f. Calculating standard deviation - Slide 13 

,U) Note location^'of calculator formula (S.C.) - Slide 14 
.< » Also note location oT aids to manually calculate (S.C) 

•7) 'Note variations of formula in (A.P.E.K 

3) Hote EPA manual often uses standard deviation for-^ precision 
■statement. . ' ^ 

g. Relationship of standard deviation and normal distribution r 
. Slide 15 

/ 

h. Normal distribution requirement and checkirtg with probability 
paper' - Slide 16 , i ^ 

i. ChefcMng own precis ion", (Elements of a Quality Assurance 
, Program) - Slide 17 ' 

j. Coefficient of variation {% relative standard deviatidn) 
(S.C.) - Slide 18 CONTINUED 



1) Note concenlratioiv affects precision ancl accuracy. 

* 2) Note Standard Methods often uses i jzelative standard deviation 
for precision statement. v 

k. Range - Slide 19 

^ * 

U Note application in (A.P.E.) as estimate of -standard devi'ation 
Slide 20. 

5. Daily Application * 

a. Suggested (^PA Handbook for AQC) - 10% of tests be duplicates 
to check \precision ^ _ 

■ ^ 

b. Cah construct contral charts with-these statistics to monitor 
«ily precision performance. (This topic is in Quality 
Assurance Program lesson. You may want to use Slides U 2, 
and 3 frofR^X-26, Quality Assurance, now to demonstrate^ 
precision control charts). 

6. Suimiary 

* ■ 

a. Again stress valid sample and skilled analyst using recognized 
analytical methodology are prior to checking precision. 

b. Summarize presentation. ^ 

7. Assignment , ^ 

a. Hand out assignment to calculate three statistics outside of 
class time. 'Give a due time.^ 



When dul2, collect the assignment and check the work of each to 
^dentify any questions. ^ ^ 

Return assignijvsnt with a copy of the key for partiqipant's 
reference. 



IX. IPW EQUIPMENT AND SUPPLY REQUIREMENTS; 

A. Visual materials 
X. IPW REAGENT REQUIREMENTS: 
A. ' None 

XI". DESCRIPTION OF VISUAL MATERIALS:. 

A. Twenty slides, X-24: Precision - see next pages 
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Ki^KVi1\S:,kU RESULT 



An Imperfect Eitlmaie 
of 

Some Desired Real Value 



SLIDE. 




IflUlTI At|-<10|I to IHC rtUI VAIVI 



SUDE. 



MCCflWN 





Ill W*IM l«^^OtM|t 



Hide. 



DETERHljUTS CMOR 
KETHOD 

iKDrrutMiiuTe tuoit 

lANUOM 

UNCOmOLLA&Lt 



SLIDE. 




^ POPULATION 
'wiy finite or Infinite collection 

of kidividual objects 
'completeness 

'Greek letters represent para- 
meters example r* j 



' "A- f-— - ^ 



represents var 
^MPLE 
't portion of a populatioff 
•Incompleteness 
•Rown letters represent statis- 
tics ex. s represents varUnce 



SLIDE 6. 
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^ . STAT rST IC 

- A Single V^c 

- Chosen or Comptited from % 
Series of Sample Dats 



SLIDE, 



MEAN 

ARITHMETIC AVERAGE 
OF ALL THE VALUES IN 
A SAMPLE DISTRIBUTION 

A calculated value-' 



SLIDE. 



r 



VARIANCE formula 
ST'D DEVIATION formula 



SLIDE L 
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DATA 




• 


VALUES 


MEAN 


DEVIATION 


*l 


X ■ — ^ 

n 




3 


6 


•3 


3 


«6 


•3 


5 


6 


-I 


5 


• 6 


•1 


7 




I 


7 


6 


I 


0^ 
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SERIES. 



DATA DEVIATIONS 
VALUES— —SQUARED 

X- XiL -^-^ " ' 

JL J:^ 



StIDE. 



10 



r 



• • ♦ 3» 1 



SLIDl. C^^^ 




PICTURE 
OF 

VALUES PLOTTED 
ON 

NORMAL PROBABILITY 
PAPCR 



SLIDE. 
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SLIDE_li. 



PRECISION 



• 4 CONCENTRAl^ LEVELS 

• 7 REPLICATES ^ EACH « 

• 2 KOUR'ttkS TIME (min.) 

HIGH. LOW. 1. 1, 

• CALCULATES 

« COMPARE TO METHODS 



SLIDE 



X.2'<r PRCCISIOH 



Formula 



■J 



- 9. 7 



DEVUTION 
SQUARED 



58 



SLIDE_1L 



r 




SUDE_iL 



* OOEFf ICIENT OF VARIATION 
(X ft£UTIV£ STO, OEVIATICW) 

v.^ ,ioo'' 

V - . 100 ' 

V - 



SLIDE_Ii. 



jgPPIFS * PRECISION 



MAXIMUM*VAI-UE 

MINUS * ^ 

MINIMUM VAUJE 



v 



SLIDE. 



19 




1 ■ T-rZ^ 

<linF- go f'i«T sitnn ■ 




SLIDE. 






SUDE^ 



SLIDE. 



SUDE. 






SLIDE. 



SLIDE. 



SLIDE. 
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Given this set 'of 7' data items: 



PRtCr ON STATISTICS 

fiAME 



3 

3 * • • *^ 



5 - • 7 ' 
5 

• . 7 
12 • 

/ 

- - r 
What is the standard deviation; S ? 



A ■ r-^n — ; 



* ^/ n - 1 



JlJhat is/the X relative' standard deviation,_S_100 ? 



^ 



.What is the range, R ? 



• ERIC . 



"0 



mCI^'OH STATISTICS 



Given this set of 7 dat^i terns; ^ ' Q 



5 ;?f 



5 
• 7 



12 



What is the standard deviation, S ? — * ' 



1=1 1 1=1 ■ « ^ 

n - 1 



What is the i rel^ive standand deviation,_S_100 '? 

X 



..'what is the range, R ? 
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guidelines for ' ' 

instructionaI package worksheet ■ ' ' 

I. SUBJECT HATTER: Calcium and Magnesium Hardness 
II. UNIT OF INSTRUCTION: Summary of Topic Presentation ' '. - * 

in. ESTIMATED TIME: 92 minutes (40+45+7) 

IV. JUSTIFICATION FOR THIS IN|IRUCTI0NAL OBJECTIVEi The participant will be 
" responsible for this determination to meet water quality coptrol-r program 
requirements. ♦ • ' ^ 

V. ENTRY LEVEL BEHAVIOR: , , ' ' 

A. Fundamental- knowledge of inorganic chemistry 

\ B. Ability to correctly use volumetric glassware and titration assemblies^ 

C; Ability to perform calculations involving decimals ' 

D. Completion of the lessons (or equivalent): 

1. Volumetric Analysis- • ^ ' , 

2, Laboratory Safety Practices • . 

^ ^ ' • 

VI. INSTRUaiONAL OBJECTIVE: ^ 

A. Terminal Behavior . The participant will 1 earner tinent^Facti about hard- 
ness (see VIII. B.) and will determine total hardness in a municipal wastef- 

^ water treatiDent plant effluent using the procedure in the training manual 
. (see^VIL A. 1. b.). He/she will calculate and report results and par- 
ticipate in a class discussion of the topics and laboratory procedures. 

B. Condi tionsV He/she will be given the traiping manual, 40 minutes of in- 
struction, 45 minutes laboratory time, all necessary equipment and reagents, . 
a sample, and 7 minutes for class discussion.' 

C. Accepted Performantfe . He/she must correctly answer 70X of the items on this^ 
top^ In the post-course evaluation, perform the laboratory procedure to . 
the satisfaction of an Instructor* and obtain a result for the sample within 

+ lOX of the class average (unless thp reason for the lack of agreement 
Ts acceptai>le to the Instructor). 

VI r. INSTRUCTIONAL RESOURCES:. 



A. - Available Media ; 
M 1. Two outlipeS in training pianual: * \ • 

a. "Determination of Calcium and Magnesium Hardness" 

b. "Laboratory Procedure for Total H«r(<ness" according to 14th ed. 
Standard Methods , p 202 - - 

I " 

2. Twenty-three slides, X-22: Hardness (See XI. .Description of Visual, 
' Materials). 

. • • 17-1 
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B. Suggested Media : ^ ' - " 

1. None ' 
VIII. INSTRUCTIONAL APPROACH: 

A. Preparation for Instruction : 

1, Check equipment and supplies. See IX below. 

2, Prepare all necessary Veagents and sample as in X below. 

3, .Review the laboratory procedure by performing the student assignment 

using the outline in the training manual. 

4, Review the topic outline in the training manual and the' visual 
materials.. See XI below. 

5, Prepare the lesson using the Sequencing below or ycir own organization 
of the material . 

6, Distribute supplies and reagents to' laboratory stations. 

B. Sequencing : . Slides are Series X-22: Hairdness 

♦ 

1. Classraom instruction - 40 minutes ' 

- i a. Name and units of the parameter as mentioned in the Federal 

Regis-ter - Slide 1. 
« ' * ■ 
b. Partial definition of hardness, excerptad fcom old US PHS 
literature - Slide 2. * 

c> This glide is an extension of Slide 2 - Slide 3. 

d. Other hardness - causing cation?'- Slide 4. ^ 

e. Anions .associated with the hardness - causing cations - Sli.de 5, 

f. Reasons why waters differ In degrees of hardness - Slide 6. • 
"I . . g. Ranges of hardness, according* to Sawyer - Slide 7.' 

' h. Processes for removing hardness - Slide 8. 

i/ loniiJtion/dissOciation of inorganic and organic acids , * ' 
Slides 9 and 10. The purpose of these slides is to show, 
by analogy to simple inorganic Sind organic ac1.d ifolecules, 
' how a soap ijiblecule is formed via neutralization. 



^ - j. How calcium forms an insoluble precipitate with a soap 

\ . . moleciiTe - Slide 11, " V ' ' 

k. Federal Register methods for determining surfactants - Slide 12. 
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1. Application and range .of the EDTA titration method>.as 
outlin^ in the 1974 EPA Methods Manual - Slide 13. \ 

m. Step^,in the EDTA titration method - Slide 14, 

The metal in step 1 is that which is part of the indicator; 
that in step^ is what is in tfie sample. 

n. indicators used in the EDTA titration* procedure - Slide 15. 

0. Two dimensional representation of the Calciiihn,- EDTA 
complex - Slide 16 > 

p. Problems in the EDTA titration pro(S^dure - Slide 17- 

q. Interferences in the EDTA procedure - Slide 18. 

r. Two fortis of calcium and magnesium which dnay be determined - 
Slide 19. . " 



s. 



Indicators used in the EDTA titration of calcium Slide 2\), 



t.* Non-Federal Register m^-thods for determining magnesium - 
Slide 21 and 22. 

u. Hon-Federal Register method for determining hardness . 
' Slide 23, 



Laboratory - 45 minutes - Use training npnual 
a, BriefingMn laboratory 



. 7 1) Calibrate pH meter. Set with pH 9.X buffer; check with 
pH 6.x buffer." f 

Do Section 11 of the "laboratory outline using 25 ml. tap 
■wa;;er iastead of the 25 ml of CaCO. indicated in II. A. 
This allows participants to become accustomed to the 
color changes. 

3>. ^Repeat Section 11, this"time using CaCO^. 

4) Ca4tiflate the "B" factor according to Segtion 

♦ ' ' " t 

5) Titrate the'sample according to Section III, 

6) Calculate total hardness for the sample according to 
Section IV. B. 

m . 

b. Student performance of the assignment 



3. Class Discussion - 7 minutes^ 

r 



.•\^ Students post results. 

, , l^Kcuss resu>ts, exclude outliers, calculate the average. 

c. Cover ahyLi terns from laboratory session. 

d. Answer any questions. 

IX. IPW EilPMENT AND StlPPLY REQUIREMENTS: ' 

Assignment : Three titrations - tap water, CaCOj standard solution, 
municipal wastewater treatment' plant sample r ^ 

A: For each station (no more than two persons per 'station) : 

L ^One 100 or 151D ml beaker (for buffer) 

2. One small beaker (for bure^^wastes) 

3. One-^ ml buret mounted-ornrv^tand 

4. One small ♦funnel tb fit the byret 

5. One IQ ml graduated cylinder 
^ One 2^ ml graduated cylinder 

J. One 25 ml volumetric pipet ^ 
8. One ^ipet bulb 

9- One srtell spatula or measuring scoop (for 0.2 g of intffcafor) 



10. One*pH ineter*with electrode(s) in a beaker with enough 6.X 
buffer or distilled water to cover the tip(s)* Also, one 
'thermometer and stirring mechanism. 



11. One flask, 125 Erlenmeyer if a combination pH electrode 
is used." Otherwise, a 150 ml beaker. ^ 

12. One squeeze bottle of dYstilled water — ' 
' '13. One iftarking pencil . 

14. One* apron for each studen£ ' ' • ^ 

15. One pair of safety glasses for each student $ 
B. Shared : 

1. Non^ 
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IPW REAGENT REQUIREMENTS. For details of reagent pre;)a rat ions, see 14th 

edition, "Standard Methods", page 203. 

A. Minimum amounts per station (no more than two persons per station): 

' 1, Twenty-five ml calcium carbonate standard, 1 mg CaCO^/ml 

^ 2. Six ml buffer solution (in a pipettor; otherwise; use dropper 
•^^bottles or a graduated pipet) 

}. Seventy-five ml disodium ethylenediamine tetraacetic acid 
di hydrate 

4. One hundred ml pH 

5. One hundred ml pH 9.X buffer 

6. > Si/^tenths g indicator, Eriochrome ^lack T. (See Standard 

Methods for CDmnercial -equivalents). 

?• Twenty-five one hundredths g inhibitor. This is usually 
not required. (See Standard Methods for discussion and 
choices). 

8. Twenty-five ml municipal wastewater treatment plant ^sffluent 
for sample (If not available, use' a calcium carbonate Solution 
with concentration withijg 15 ml titrant volume Ijmit). 

B. Prepare excess of ea<ih solution to allow for rinsing out glassware, 
waste and re-runs. ) ' 

■ --"^^ * • 

C. A source of distilled water should be availaT)le during laboratory 
session(s). * , > j . 

DESCRIPTION OF VISUAL MATERIALS; ' ^ . 

A. Twenty-three slides, X-22, Hardness - See next pages. 



TOTAL HARDNESS 

mg CaCOa/l^' 



SLIDE. 



HARDNESS DEFINITION 
the toral concentratiorv of (Uit 
the calcium and magnetium 
ions .M 



SLIDE. 



r 



HARD VATER^ HIGH IN CAJLCIVM, 
KACNESIl^i. Jgp IRON 105,$ 
REWTIVE TO THE A*fOWT OF 
SODIUH AND POTASSIUH lOSS 

sort WATER - LOW IS CALCIUM. 



SLIDE- 



OTHER CONTRIBUTORS 

TO HARDNESS 

(• ALUMINUM 

• IRON 
« 

• MANGANESE 
• STRONTIUM 

» HYDROGEN IONS} 



SLIDE. 



r " ^ 

ASSOCIATED ANI0N3 
• HCO3" 



• SO 



-2 



• NO. 



• Si04 



-2 



SLIDE. 



VARIATIONS IN HARDNESS 

• lEACHINCOr OIFFEREHI SOU 
AND KOCK 

• WA5TE OlSCHAtCE 

• USAGE OF THE WAlEt 



^ IRtlGATlO^ 
^ SOFTENING 



SLIDE 



HARDNESS ClASSIFICATION 



SOFT 

MODERATELY HARD 
HARD 

VERY HARD 



SLIDE. 



J7.6 



id 
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MG/L 
0.7S 

7SJS0 

1SO.3O0 

>300 
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HARDNESS REMOVAL , 
^ ZEOLITES 
^ LIME SODA 
^ HOT PHOSPHATE ^ 
. ^ COMPLEX FORMATION 
^ DISTILLATION 



SLIDE. 



i7l 



inofganic (Mmtral) Aod 



HCI- 



SLIDE. 



H^ + cr 



hydrc 
proton 



anion 
chlorid* 

ion * 



r 



-17 

; (Co^boxyR) 



OrQOAK (Co^boxyM) Acid 

4 



0 o 

CH3.C.O.H— ^ H + CH3.C-O' 



0<ld 



cohon onioA 



f~ 



SUOE. 
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OtlECTWNS TO HAIBRtSS 
I SOAP e£SIIOTIRt PIOPUTffS ^ 

2c ii,.co,iii . er'— ^ 

Sllllll 

(CH„ce,i,ei . 2III- 

iiiilelli 

I foiMnioN Of BEfosrrs 

. W 

SLIOE^JL— 
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XOTAL HARDNESS AS C«C03.„,g/| 



1 EDTA TITRATION 

2 TECHNICON • E.B.T. 

3 CALCULATION • Ca AND Mg 
BY ATOMIC AI}SORPTiON 



n 



HARDNESS 



APPLICATION DRINKING AND 
SURFACE WATERS 
DOMESTIC AND 
INDUSTRIAL WASTES 

RANGE ALL [ ' 

CONCENTRATION 




SLIDE. 
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• \» CM CN- 



\ 
o 



SUOfc__!i 



f mtCAT0K*M£T4i 
2 £974 • 4f/«^ — 



— comuss 

COMHiX 

mcJt 



SLIDE^n, 



EDTA TITRATION 
PROBLEMS . 

■ * 

, • Podntghting 
• Old buffer 



SLIOE_iLj. 
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HARDNESS INDICATOI^S 

I ERIOCHRO(AE BLACK T 
I CAIMEGITE 
I OTHERS 



SUOE li. 



INTIirillNCIS 

»MITAIS (Al. ••. Cd.|c*. Cu. 

r* . rb. Mn' N( . St . 

Zn) 

» rOlYPHOSPHATIS 



O^OANICt 



>SLIOE_IL 



17.7 



ERIC 



CALCIUM AND MAGNESIUM 

- Toi«l (digeslton) 

Difsofvtd 
(0 45 i$tn Uhrtxion) 

\ 



SLIDE ]L 



CALCIUM HARDNESS INDICATORS 
I Mur*xid* 

t Eriochrom* blu* bla<tc ,R 
* Oih*rs 



SLIDE 20_ 



/ 



DETERMINATION OF 
MAGNESIUM HARDNESS 

% BY DIFFERENCE 
TOTAL . CALCIUM 



I GRAVIMETRIC 
% COLORIMETRIC 



SLIDE ?L 



tlACTlOMf 

i« **** t*",« — HAii^^PO^ »«jO 



CoCO^^HARDNIllOr OTHIR IONS 

t riMD CONCINTRATION <9 
OTHIR ION, 

aUSI ArPROPRIATt rACTOft 

3 ION HARDNIll At CAICIUM 
CARtONATI 



SLIDE 



SLIDE ?L 
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^ ' ^UIOELINES FOR "^-s 

INSTRUCTIONAL PACKAGE WORKSHEET V 

ft 

I. SUBJECT MATTER: Chi orinati On- and Chlorine Deteminations 

II. UNIT OF INSTRUCTION: Suiunary of Topic Presentation- ^ 
III.. ESTIMATEO Tiwf: 98 minutes (45 + 45 + 8) 

IV. JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE; The particirftnt will be 

responsible for this determination to meet water quality control program ^ 6 
requirements. 

V. ENTRY LEVEL BEHAVIOR: 

A. Fundamental knowledge of inorganic chemistry 

,B. Ability to correctly use volumetric glai^ware and titration assemblies 
C. Ability to perform calculations involving decimals 
0. Completton of the lessons (or eqOivalent): 

1, Volumetric Analysis ' . ^ * 

2. Laboratory Safety Practices .^^"^^^ 
VI • IHSTRUCTIOHAL OBJECTIVE: 

A. Terminal Behavior . The participant will learn about, chlorination products 
and terminology, and the chemistry involved in chlorine determinations 
by iodometric analyses and OPD methodology. He/she will twice determine 
total chlorine residual in a sample by back titration using amperometric 
apparatus (See VII A^l.bJ, calculate and report results from the second 
determination and^ participate in a class discussion of the results. 

. B* Co?iditions l- He/she will be given the training manual, 45\inutes of 

instruction, 45 minutes >ai)oratory time and all necessary equipment^ ^ 
and 8 minutes for class discussion. . ^ 

C. Accepted Performance : He/she must correctly answer 70% of the items 
on this topic in the post-course evaluation, perform the laboratory 
procedure^to the satisfaction of an Instructor and obtain a resuU 
for the sample within + 10% of the class average (unless the reason 
for •the lack of agreemlent is acceptable to the Instructor). 



VII. INSTRUCTIONAL RESOURCES: 

A. Available Media : 

1. Two outlines tn training manual: k 

• \ a-. "ChTori nation and Chlorine Determinations" 

b. ''Amperometric Determination of Total Residual Chlorine" 
according to 14th edition Standard Methods , page 318 for 
reagent preparation and Instruction Manual. Aijiperometric 
Titrator (Wallace and Tietnan) for proce,dure. 
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• 2. THirty-,six slides, X-21: Chlorine (See XI. Oescrfption of Visu^ 

Materials). 

3. OPTIONAL: KEH-70: 11 minute CCTV cassette oif "Amoerometrir 

* Determination of Total Chlorine in Wastewater" presents the 

. stepwise procedure for the back titration using a Wallace and 
Tiernan titrator. Produced by Kitkwood Commupity Col\ege, 
it is available for review and pur*chase (6301 Kirkwood Blvd.. 
Cedar Rabids. Iowa 52406). 
B. . Suggested Media : 

V * ' * 

^ * 1. None ' ' 

Vni. INSTRUCTIONAL APPROACH: 

i 

A. Preparation for Instruction : 

1. Check equipment arrds^upplies. See LX below. 

2. ^ Prepare all necessaryVreagents apd. samole as in X" below. 

* * 

3. Peview the laboratory procedure by perfoming the -student assign- 
meftt using the outline in the training manual. 

4. Review the topic outline in the training manual and the visual 
materials. See XI below. If. you plan to, use VC-116 rather than 
demonstrate the* laboratory procedure, order and review the tape. 

5. Prepare the lesson using the 'Sequencing below or your own 
organization of the materia}'. 

> ^ 

6. Check amperometric titrators' for accurate operation. Clean 
and condition cells if necessary. 

- ' 7. Distribute supplies and reagents to laboratory stations- 

8. If you plan to demonstrate the back titration procedure with 
an amperometric titrator and/or starch-iodide titra.tion 
-appai;atus, assemble the equipment and reagents. 

9. If you' plan to demonstrate the DPD ti^tration and/or spectro- 
photometer method(s), ^semble the equipment and reagents. 

I B. Sequencing : . 

^ Slides are Series, X-21: Chlorine . *' ^ 

Participants should use the training outline, *'Chlorination and 
^ , Chlorine Determinations" as a reference for this information. 

1. Classroom 'instruction on chlorlnatlon, using slIdesHo discuss 
the first S Sections of the outline in the training manual. 

a. ' Introduction about bactericidal use of chlorine - Slide }. 

... 

b. Me'anS of chlorlnatlon =\ Slide 2 



c. Effects of applying chlorine .gas - Slide 3. 4 • ' . 

6. Effects of applying calcium hypochlorite Slide 5, 6 

e. AhiDonia. reactions with hypochlorous acid pro/Juce 
chloramines - Slide 7, 8 ^ 

)f. Side reactions reduce availability of chlorine for ^ 
disinfecting^-purposes - Slide 9 

g. Chloiination products that have disinfection 9oWers - Slide 10 

h Stress the-meaning of the terms relatedto chlorine residuals - 
Slide U, 12, 13 

i. Factors affecting disinfection - Slicie 14 

j. It is convenient to use a blank slide (151 here. ' . 

Classroom overview of recognized chlorine deteminatr^^^ 
headings in-WnTng manual sections on "lo^^Jr^^;"'^^"' . 
inT^T5PD Methodology", then the suitmary of Ctxnpliance 

Methodology". * ' > 

Classrd6m instruction on the chemistry involved in dir|£t iodome'tric 
titrations to determine free^ combined or tota chlorine. This ^ 
series 2f slides presents faints about the chemistry the method 
wuJ pictures of an analyst doing each step using an^ometric 
titrator. Presentation of the direct method gives an oMj^uj^ty 
to teact the chemistry involved and also to ;r'?!f^?nr. 
of the meaning of the terms "free." "combined", and total 
Residual chlofine. However, for wastewaters the ind^^ or 
back titration is^to be used. If participants will routinely 
anaT yze wastewa ter, you can still use these slides to teach 
the chemistry involved and the meaning of the above terms, but 
spend more time od the actual steps to^a back titration (ngxt 
topic). • - — ' \ 

A sunmary of lodometric Titration Analyses is in Section ly of 
?heTitline in the training manual. Participants can^use this 
as a reference for the following information: 

a. Types of chlorine - Slide 16 4ik 

b. Role "of phenyjarsin^ oxide - Slide 17 

c. Picture of titration equipment - Slide 18 
d: pH for types - Slide 19 ■ ^ 
e. Principle for, free chlorine ^ Slide 20 

f 1 ml pH"7 buffer has been added and current flows, pointer 
to right - Slide 21 



g. PAO reduces, current reduced - Slide 22 * . 

h. Adjust pointer to right - Slide 23- 

i. More PAO, current reduced - Slide 24 * • 

j. Needle stops, take reading - Slide 25 * 

Tc. .More PAO. When nee^lle stays ^topped, ifs end. (Slide 2& - ^ 
is same as slide 25 to show needle staying same) - Slide, 25 

1. 0.00i64 N PAO reflated to chlorine f;or a 2Cf5 ml sample - Slide 27 

m. PAO related to free chlorine ^t pH 6.S - 7.5 - Slide 28, 

^ J* ■ . - 

n. Combined chlorine may be present - Slide ?9 . , 

0. Utilize chlorine - -iodide reacTioir^lide 30 • • 

p. Keed pH 4 and potassium iodide - Sl,ide 31 

q. Combined chlorine releases iodine - Slide 32 

r. Add KI solution (crystals may be" used instead of a solution) - 
Slide 33 , ' ' ^ 

ff 

s. -Add pH 4 buffer - Slide 34 

t. "Repeat'titration procedure as for free chVoi^ine; when needle 
stays at one place, it is the end point - Slide 35 

u. Add resultd for free and for combined chlorine togivet^l. 
Stress: can do total in one^s^te^ by adding KI ahd pH 4'1)uffer 
directly to samp.le - Slide 36 . . ( - . 

Classroom instruction/demonstration on indirect' (back tiltxation) 
lodometric procedures <fb determine total chlorine. Reference infor- 
mation is in the outline in the training mSnual , Section 



a- The indirect or back, titration is required for wastewaters 
because constituents in the sample can re^ct with liberated 
iodine during titration and caus^low results for the PAO 
reaction with liberated iodine. ■ ' . - - 

b. Utilize same principles as the direct method. Stress addi^tional 
steti using iodine titrant and that the end point si^al is* 
reversed. * ^ 

c. CHOICE of instructional approach: 

1^ Eleven minute CCTV cassette showing the ba"ck titration 
jusing an amperometric titritor. , . . ^ 

2) Demonstrate a back titration using an amperometric titrator 
and/or the starch-iodide colorimgtric. procedure. The latter 
requires addition of starct» for end point detection. 
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5. ClassrSm instruction -on the DPD Method to determine free or total 
chlorine. Sectibn V of the* outline in the training manual has the, 
foil owing /in format ion: • ^ - 

* a. Chemistry in'volved is sipiilar to iodometric method, dependi)ig 
1 %n liberation of iodine from potassluJtf iodide. 

b. .Role of DPO to produce color, ' . ' - ' ^ 

, . c.' FerroiK ammonium sulfate is used as Jitrant. Note end:point^ 
signal.X ' ^ 

d. \Spettnypt)otomet^ method - ^ ^ 

e. OPTIONAL: Remonstrate one or "bbth DPD methods. 

6. A sunrnary of methodology recognized for compli^ince .monitoring is 
ia Section VJ - " 

m J 

7. In laboratory - 45 n^nutes - -Briefing which includes equipment ^ 
preparation information and instrument controls, then student • 
performance of two det^inations of total cnlorine in ^.sample 

.by back titration using amperonietric apparatus* Us6 training ^ • 
manual outline,^ "Amperometric Determination of Total Residual J ^ 
" • Cfilorine." • ' u " . . . 

8. Class Discussion - 6 minutes 

a. students ca'Tcul^e and post. resuVts. 

b. Announce resi^lt obfeined_by Instnactor. . <^ 



Cr Discuss problems respons^ible for wrong^r£Suits. / . 

• *^ * f ^ '''' 

tl.*^ Note sample cQllection #nd analysis cautions. 

e.. Answer any questions. ^ /x* . ' " 



IX. IPW EQUIPHKNI Afib*^SUPPLY-f(E^IReHE^ ; / " 

Assignment . 1 totaUchlorine^mple.' Run one determination for .practice, 
run second determination, to report nesults. ' ^ 

To minimife^thp number of titna tors required, the labaratocy session could 
be cSnducted twice with half jthe cjass doing Another procedure^ requiring 
about tjhe ?ame* time, e.g.', Hardness*. ' ^ ' . ' * 

A., For each st'ation (no more' than tvo persons per stSition):* 

• • ' / « ' * • 

^ 1. One a ml pit)iet .graduated in tertths ' [ 'ij. . ' 

Z. One 5 ml volumetric pipet (Use a graduated pi pet if using the 

delivery assembly for PAO on a titrator)^A 

• »« ■» «.i 

3. One 200 .ml^ graduated cyMnder r 
■ 4. One^ro^Jpftt-^lb , , 

. •; ^' • .^t^ 18-5 " 



^ 5. One scoop for KI crystals^ 

, 6, One box tissue^^^^^ 

* ^7, Onfe container for waste- sol ut4ohs 



8, One amperometric titrator wHK cell contatning electrolyte 
and conditioned for use ^ :^ ' 

9. One squeeze bottle cfhlorine^^^^-^wfree^ditf^ * ^ v 
10. One marking pencil ^ * , v^^>^ ^ 
\\\. One apron for each student 

\ < 12. One pair safety glasses fdr eaqh student \ * 

B, Shared : . ' ' / 

* 1.^ i bottles ^for sample {1 per 2 stations) \ * \^ 

IPW REAGENT REQUIREMENT^: Fdr details of reagent preparation's, see 
>^ , 14th edition "Standard Methods", page 318. 

A, Minimun amounts per station (no more, than tWo persons per station).^ 

1. Ten ml 0,00564N phenyl arsine oxide solutioa 



1\ Two g potassium lodi^e-crystats;, (or one dropper full of KI solution) 

3, Eight ml pH 4 acetate buffer (in dropper bottle) ' 

4, Two ml 0.0282N iodjne titrant (in dark bottle)' . ' 

5, Four hundred ml san^)le witft total chlorine YesiduaJ around 3fflg/!; 
(A chlorjne solution may be. diluted. Another source is. a 
hypochlorite bleach jor a chlorinated wastewater treatment plant . 
effiu^r>t may be us^d.* Check any solutipn'to be used as a sample 
to, life sure chlorine is present in the applicable range of the j 
test)., 

* 'i^iPcepare excess of wch solution to allow for rinsing out glassware, 
ir waste Snd re-runs. • 

C. A 'source of chlorine-free distilled water 'Should be available 
during laboratory session(s). • ' ' . , 

XK DESCRIRTION OF VI^AL MATERIALS: ' ^ 

A, Thirty-six slides, X-^; Ghlorfne - See nex't pages: 

ft ' • 
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Cir toon- type of dn^inq 
showing plant operator 
killing dheist or9an1y»$ 
with chlorine. 



su6e. 



.Chlorine gas 

. .CMorlne gas dissolved 1r^ 
.aicli^v^poehlorlte 



SLIDE. 



-Chlorine ^as 4^ 

, Chlorine gas dissolved In 
water |^ 

pH Decrease 



SLIDE. 



r 



K 



fmiCTSiof CU 

h\- hydro9efi loo 
^ cr- chloride ion 

>iOCl • hypochlorous acid 
^H* - hydrogen Ion 
OCr- hypochlorite ion 



SLIDE. 



r 



Amonlj 



I. 



^Caldua JiypochljorUe 



■ 1 

pH Incruse 



SLIDE__i. 



.ttoq^hloTMlr) 
.Dichlorasil nes 
.Trlchloraaine^ 

) 



SLIDE, L 



r 



PRQOUCTS Of Ca(OCl )^ 

Ca*^ • calchjB ioo 

hydroi'l^ Ton 
HOCl • hypochlorous Kid 
Ah* - hydrogen ion ' , 
^ OCr* hypochlorite \^\Af 



SLIDE_^ 



' 0«nand frtn stdc retctions 



SCfDE—S- 
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Oistnfectfon 



^^ochlor«a1nes 
Hypochlorite ion 



SLIDE. 
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Fre« Chlorine resl^iU 



.Chlortff«7 
■Hypochlorous add 
-.Hypochlorite iQn 



SLIDE. 



n 



Combined Chlorine 



.Chloraaines 



SLIDE IL 



Tot«1 resfduji chlorine ■ 
free chlorine residul ^ 

coabtned chlorine, residual 



SLIDE ' 



'Disinfecting ;)Ower 

.C^ncerrtfation 
* .Contact t*o^ 



SLIDE. 



BlASK SPAC£ft SLID€T 
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SUDE 15. 



nxt cHLotm - MC/i 

COKIIKZO CHtOXlVX » 



TOTAL tZSIDUAL CHLOtlXZ 



SUDE. 
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SUDE IL 



mxTUk- 

SDII OXIDE 



LIVE OF TITRATION ASSEKSU 



SUD€„J&. 



\ 
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TWO STAGE TITIATIOK . 

p« 7 nil aoMm 

pU 4 COKBZKtD CXLORIKZ 



SLIDE !L 



CUUDTT 

p]ux)Oca» 



TO rm 

CtODKIKZ 
n^BCT 



SLIDE 21 



LIVE OF mm TITRANT 
POlKIiJLJO ftlGHT 



V. 



SLIDE 2L 



LIVE'tif AOOINS TITRAKI. 

t 

CUftttCNT REDUCED 



SLIDE 



im OF AIMUSTING POIKTER 

^ t6 right on scale 



SLIDE IL 



triVE Of AWING MORE titrwT 



SLIDE 21, 
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SLIDE «. 



LIVE Of BOIKTER STATING AT REST 



SLIDE «1 



1 ai mmAxsENz oxioe, 

EQUALS 1 mf/l or CHLOtltrE 



SLIDE. ^P? 
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SPPIFS CHLORINE 



fBDCtUSSlHl OXIDE MACTS 
VZTH na CKIOXINE ONLY 




SLIDE 21 



♦ STARCH-IOOIDE METHOD 
CULORIKE 

OXIDIZES 
IODIDE TO TSOOOCt FIZZ 
»I0DINZ 



SLIDE , yi 



caaiKZD cHijoitiirz detzsmixa- 
rim 

/ pB 4 JWD ADDITIOH 

or rcTASSim kh^ide 



^cchbiked ooorike cokpoouds 
.oxidize iodide 

.7UZ lODIXZ 



SLIDE IL 
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LIVE Of R£P£ATIK6 TITRATION 
PROCESS 



SLli^E }L 



nit CUU>RINZ - NC/1 
COKBIKED CHLORIKZ * f 

rJm miDUAL onjORiirt 
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. • GUIDELINES FOR 

* INSTRUCTIONAL PACKAGE WORKSHEET 

I. StIBJECT MATTER: Use of a Spectrophotometer and Callbation Graphs 
■>* II. UNIT OF INSTRUCTION: Sunmary of- Topic Presentation 
III. EST IMATEO TIME: 45 minutes 

IV. JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: Participants need to use- 
^ spectrophotometer and prepare calibration graphs to determine total phos- 
phorus, nitrate and nitrite nitrogen, and fluoride. 

V. ENTRY LEVEL BEHAVIOR: '* ♦ " ' , 

A. Ability to perform calculations involving decimals 

B". Knowledge of we4ght and volune terms like "mg", "ug", "L". "ml.", ^ 
"standard solution" _ 

• 

c: Ability to use aritfynetic graph paper ^ 
VI. i;<STRUCTIONAL OBJECTIVE: ' ' * . . 

A. Terroinaa Behavior ; The participant will know hoyf to zero a spectro- 
photometer at a selected wavelength, make absorbance measurements' ^ 
for standards aod samples, use the results to i^repare a calibratio^i^-^ 
' graph and then use the graph to determine the concentration of th^ 
desired constituent^ in a. sample, all according to the outline in " 
the training manua") (see'VII. A. 1.). 

Conditions : He/she will be given the graining manual and 45 minutes ^ 
of- Instruction. Latar in the course, he/she .will be given the time 
an<J the necessary eqiJipment to perform spectrophotometric measurements 
and to prepare. califc^pation graphs. 
J. f . ' 

C. Accepted Performance : Subsequent satisfactgr^v use of a spectrophoto- 
metejr and atxllity to prepare calibration graphs for the total ptios- 
phorus and the nitrate and nitrite nitrogen' determinations, all ' 
according to an Instructor's rating. , . . 

.' • . ' , • 

VII. llteTRUeTIONAL RESOURCES: ' > ♦ 

>- • • . 

A. Available Media : 

1. One outline in trafning manual: "Use of a 5pectroph6tometer". ' • 
Terms and operational sequence are for B & L Spectronic 20 
models, but can* be easily, adapted for any spectrophotometer. 

2. \ Sixteen slides, Xr8: Use of 'a Spectrophotometer (see XI 
VDescription-of Visual Materials)? • ' ' 

3. Six slides, X-9: Calibration, Graphs (see XI Description 9f ■ • 
Visual Materials). * ^ ' - • 

; .4. Thirty-five slides, 8 minute tape 4jd script, XT-5li' Use of. the 
(JERlG.i1)w..3a.ll.80 . . . ' 19-1 



Spectronic 20^ Spectrophotometer (^ee XL Description ov Visual Materials) 
B. Suggested Media : 
1.- None 

VI4I.. INSTRUCTIONAL APPR0A6H: . ^ 

A. Preparation for Instnuction : . " , 

\ . 1.' -Revtew the course laboratory procedures which utilize a ' 
spectrophotometer: phosphorus.^ flubride. nitrate and nitrite 

nitrogen. ./ • 

. 2. .Review visual materials and outline in course manual. . 

* 3. Prepranp the lesson using the Sequencing below or your own 
orgaVeation. of the material. 

B. Sequencing : ^ ' , , 

«;nd*»s are seri^ X-8: Use Of a Spectrophotomete^ and X-9: Calibration 
Grlphl Slfde*^^^ ^mentation XT-51 : Use of the Spectronic 20 . 
Spectrophotometer, ' . , . 

1. 'Classroom - Discuss ^lorimetry. LarAert-Beer Law. and preparation 
of standards using X-8; Use of a Spectrophotometer. 

- - .^J Geneiurf principles of ?Lbsorbance and col oriroe^^^ 

b. Definition of wavelength; X-8. 2. - • 
* c.* Characteristics Qf wavel^gth; X-8. 3. ■ 
•A^' d. Relation of wavelength- value^ to inches; X^. 4. 

e. Lambert-Beer Law; X-8. 5. ' ' , ; 

! f. Shapes of absorption cells; X-8. 6./ . . 

g ((se of the-EPA ph'osphorup procedure to exemplify^the 
preparation of standards; X-8; 7. ^ 

h. Preparation of the stock phosphorus solution (know ^ . 
compo|,ition and concentration); X-8, 8, 9, arid W.. 

, 1 Preparation of the standard' phosphorus solution (known 

' • composition and concentration); X-8, 11. 12 ana 13. 

•» •.*... 

j Preparation of a series of |i{>sphorus solutiqns of known 
compositibn atid concentration; X-8. 14. 15 -and 16. ^ 

2 Classroom Discuss 'pteparat ion of a calibration graph using • . 
. X-9. Calibration Graph*. ' 

a. Information needed to prepare a calibration graph; X-9, 1. . • 

Ij. Drawing and labeling the axes 'Of a caH*ratioji graph; X-9. 2.'^ 

(A « absorbance, cf» concentration) " . * 
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Locating one point using absorbance concentration values. ' 
(nvg P/llter Is an exarsple label /or the abscissa). i,* 

Locating five poinjts; X-9, 4, 

Connecting the f\ive points ty^ the line of best fit, X-9, 5. 

Detennining the Goncentratiorf of the sample using the 
calibTation graph d X-9, 6^ ' - ' 



.Classroom - If 'the bac);ground of the participants warrants it,^ ' 
go through an example of calculating amounts of standard solution 
to be diluted to achieve calibration standards within a range 
^iven in a Method write-up- ' - . . ' 

* « 

Classjjoom - Discuss. sample dilutlon^using section V of the Training 
Manual outline: iJse of a Spectrophotometer, 




omet^r using XT-51 • 
The slide-tape is a 



5. Classroom.- O^cuss the use of d spectroph^ 
Use of tbe SpePtronic 20 SpectropSotomet, 
presentation of: 

a. Wam-up 

b. Adjustments prior to use 
.c." Making meMurefnent^- - 
cl. Changing photo tu5e 

IPW EQUIPMENT AND SUPPLY REQUIREMENTS'; 
jA. .Visual Materials 
IPW REAGENT REQUIREMENTS: • ; 
A, None 

ObSrIPTION of visual ^TERIALS: 
A-^ Sixteen slides, X-8; Use of a Spectrophotometer - See next pages, 

slides, X-9: Calibration Graphs ^FoTlows'x-S) 
C, Thirty-five slides (ilso 6'roinute tape), XT-51: US*vpf the 
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- GUIDELINES FOR 
INSTRUCTIONAC PACKAGE WORKSHEET 

I. SUBJECT MATTER: Phosphorus 

II. 'UNIT OF INSTRUCTION: Sunmary of Topic Presentation 
, * nr." ESTIriATED TIME: 195 mnutes (45+45+95+10) 

./ IV. JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: The participant will be . 
, . responsible for this determination to meet water quality control program 
requirements. •" ' ■ 

V. ENTRY LEVEL BEHAVIOR: 

A. Fundamental knowledge of inorganic chemistry 

* -B. Ability to correctly use volumetric glassware j * 

C. Ability to perform ca.lculations involving decimals 

D. Completion or the lessons (or, equivalent): 

■ " 1 . pH ' * • ' • " 

2. Use of a Spectrophotometer aW Calibration Graphs 
t 3. Laboratory Safety Practices . 

VI. ' INSTRUCTIONAL OBJECTIVE: - " ■ 

A. Terminal Behavior : The participant will know pertinent facts about 
phosphorus forms (see VIII B.>-and will ^letermine total phosphorus 

in a municipal wastewater treatment plant effluent using the procedures 
in the-training mariual (see VII A. 1. b i c). He/she will draw jup a 
^ calibration curve using absorbances posted by class members and will 
\ use'his/her absorbance for the sample to obtain a resuU. He/sl^e will 
\ also participate in a class discussion of the topifcs and laboratory 
, / ' procedures . » • . .' » 

/ • - . - 

B. Conditions ; He/she will be given the training manual , 45 minutes of 
instruction, 140 minutes laboratory time, all necessary equipment and 
reagents, a sample, and ten minutes for^class dicjjssion. \ 



C. 



Accepted Performance; He/she must correctly answer 7(5% of tha items 
■on this topic }n the post-course evaluation, perform the laboratory 
procedure to the -satisfaction of an Instructor, and obtain a result 
for the sample' within + 10% of the class average* (unless the reason 
. foh >^ck of agreement Ts acceptable to the Instructor). 

VII. INSTRUCT I ONAL-ilESOURCES: - * 

* Av Avatfab^e Media : " 

* " ' *, 

I. Three outlines in the training manual: 

;Hi^3a.ll.80 • ■ IH * 20-1 



^ m ^ 

V ■ - . ' 

/ 

■• • " ' 

a. •"Phosphorus in the Aqueous Environment" 

■ • ' ■ . * 

b. ''Laboratory Procedure, for Tatal Phosphorus" according to 
1979 EPA Methods- for Chemical Anajys1s,,p. 365.2-1 

c- "Use of a Spectrophotometer" 

.2. Fifty-three slides, .14 minute tape and script, XT-44: The 
Determination %f Phosphorus (See XL Description of Visual 
Materials). • ■ ' ^ ' ■ 

- ' • 

B. Suggested Media : * ^ 

1 . None - . . . • * ' , 

VIII. INSTRUCTIONAL APPROACH: J^' 
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A. Preparation for Instruction : • ^ 

1- Check equipment and supplies. See IX below. 

* a 

Caution: 

a. All gUssware, including that*us^ to prepare reagents, and 
filtering apparatus\must be cleaned using special procedures. 
See the training outTine, "Laboratory Procedure for Total 
Phosphorus" section III for details.^^j^ ^ 

b. Filter discs must be phosphorus-frte." See section IVj^n^he 
, training outline for ^dQtatls". / ' ^ ' ^ 

2. Prepare all necessary reagents and sample as in X below. 

3. Review the laboratory procedure by performing the student assign-. . 
« ment using the outline in the training manual. ^ 

^ . ' ' ^- . ^ 

4- Review the topic outline in^he training manual and the visual 
materials. See XI below. , • , 

5. Prepare the lesson using the Sequencing below or your own organiz- 
ation of the material. * 

6. .Check pH meters ^nd spectrophotometers (880 or 650 nm) for kccurate 
operation. The spectrophotofieters may, need a special filter and 
phototube for operation at 880 or 650 nm^ / ^ ' . ^ 

7. Distribute Supplies. and. reagents to laboratory statfohs, • 
^ B- Sequencing : ' • 

' i' . . < ^ > 

1. Classroom - Introduction and tfvervlew of the slide-tape presentation, 
/XT-44: The" Determination of Phosifliorus. 

2. 'Present XI-44: ' - ^ i • ^ ^ 

f ^ , » . • 

a. Introduction - slides 1-5 ' , • ^ , 




b. Reasons why phosphorus determi nations are done - sli^les 6-8 ^ 

c, Phosphprus terminology, ortho-and polyphosphates -'^slides -9-15' 
(J. Overview arvd ^chemistry of the analytical method - slides 16-20 
e/ Sample collection^ preservation, holding time - slides 21-24 

f. Total vs. 'dissolved phosphorus - slide 25 

g. Digestion procedures for various forms - s#lides 26-^3 ' /' 

h. pH adjustment of digested standard? and sam(>le - slides 34-35 

i. Prepa^ation of combined' reagent and color development - slides 36-41 
j. Absorbance/readings and graph - slides 42-43 

k. Care of glassware - slides 44-^45 - « 

V. Applicability of procedure - slide 46., ^ ^ • 

m. Interfereiices - slides 47-49 



Y n. Summary - credits - slides 5Q-53 . s 

3. Aoswer any questions about XT-44 tropics. ■ \ . 

4. ^i^efing for laboratory - class Will prepare standards and sample, 

then begin digestion. Using the laboratory^ procedure In the train- 
ing manual, they should 'do section VL Procedures A, B, and C. 
Each station prepares the zero s^tandard, one assigned standard 
and the sauiple. Stop after placing^ flasks on hot plates (VI . C 6). 
A staff member will monitor the boiling, turn off the hot plates 
and cover the flask mouths. 

M 

5. Laboratory-^Student performance of assignment (45 minutes). 

6/ Ther^ can be a break"* of 45 minutes or up .to several, hours' at tl^ls 
point. The "Use of a Spectrophotometer*' could be presented during 
this time (See^IPW on. the topic). ^ 

7. Briefing for Uboratory - Do section VI, D, E, F and G; i, e., pH ^ 
adjustment, filtration, volume adjustment and colorimetry. Refer 
students to *'Us^. of a Spectrophotometer-" wtline for stepwise pro- 
cedure to use the instruroent. 

■ 

8. Laboratory-Studfent performance of assignment (95 minutes). 

9. \Glassroom (10 minutes) ^ . , ^ " ^ 
-\ a. Participants post absorbance for" standards/ 

b. Exclude outljer absofbance values. 

c. Sections VII and VI 11 of Phosphorus procedure Each makes a 
"calibration curve*' using posted absorbances and obtains a 
result using own absorbance for sample, (Stress that this ' . 
method is for convenience and cannot be. used for real work). 

• .• -JSC • ^ 
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d. Discuss results and any items from the laborafbry session. . 

e^ Answer any questions, ' ) 

IX. IPW EQUIPMENT AND SUPPLY "REQUIREMENTS: ■ ■ ' ' . ' 

/^signment : 2 standards (zeco plus one other) and A sample ' . 

Filter the sample * . ' * " - 

^ We have the entire class do the procedure on assigned standards and the > 
sample from the beginning'Ahrough starting the^digestion (manual outline 
VI- A through C), Reagents and equiiiment required this far have an 
asterisk. Then, to minimize the nymber of pH meters requi^*ed, we present 
the classroom sessions on "Use of a Spectrophotometer" and "FluorideV 
*The remaining laborato^ry work on phosphorus is done as "split" sessions, 
with half the class doing fluoride while half finish phosphorus* 

A. . For each s'tation (no more than 2 persons per station): 

CAUTION: Glassware and filtering apparatus nee'd special cleaning 
(Vlir A. 1 . above). . • " 

T. One 100 ml beaker (for buffers) / " 

• * 

Twelve boiling beads, glass I # 

3. One filit^ration apparatus, small enough toV ilteA^between 10 and 50^ 
ml of digested solution, " . ^' \ 

4. One piece phosphorus-free filter paper (may require pre-trfeatm§nt>,^ 
to fit the filtration apparatus", 0.45 ym pore size (Ge'lman GA6 or 

; equivalent) ' . ■ - * 

^ T r 

* • 

*5. Three'flasks, 50 ml volumetric with stoppers ^ 
*6. Three, flasks, 125 ml Erlenmeyer > 

• - i 

^ 7. One pfi»ir forceps 

' *8. One funnel, ,to fit neck of 50 ml volumetric flask 

9. One pH meter with electrode(s) in a be&ker with enough 6.X buffer 
or distilled water to cover the tip(sy. A single, combination 
electrode is the more convenient. Also, provide a thermometer. 

.*10. One 10;ml graduated pipet i , ■ 

*11. One 50 ml. volumetric pipet upr the sample). If sample has ^ 
suspended solids that may plu^-the pipet, use a 50 ml graduated 
cylinde»V 

' *12. One pipet bulb 

^ \ - / ' 

*13. One scoop, Of.4g capacity 

* 

*14. One. squeeze bottle of phosphorus-free distilled water 



^15. ^^Onfe-^mark^nq pencil 
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'*16/ Oqe apron for eadTstudent « 

*17. One*'pair safety glasses for each student ' 

B. Shared : ♦ ' ' 

~ \> , 

*1. One set of volumetric pi pets (1, 3, $, 10, 20, 50\ml) per 6 
statijonS If 1 standard is assigned to each. 

*Z. v^nough hot plates in a hood to accormodate 3-125 ml Erlenmeyer 
flasks per station. .• j . . ' 

'3. One spectrophotometer (for use At 880 hm or 650 nm and having 
a 1 ^m cell) per 3 stations. 

IPW REAGENT REQUIREMENTS: For details of reagent preparations, see 
^ . 1979 EPA "Methods for Chemical Analysis", 

. • p. 365. 2-1. EXCEPT for A.5.* - ' 

A. • Minimum Amounts per Station (no more than 2 persons per station): , 

1. One hundred ml pH 6.X buffer 



XI, 



2. "One hundred ml pH 4.X buffer 
3! One point. two g arTmonium^)er sulfate \ 
4^ Twenty-^our ml combing reagent 

5. Seventy ml. standard phosphorus solution (l^^l - 1.0 yg P) 
Most will use less than 70 ml. *( 2Q ml stpek 0er^ liter for 
1 cm cells ) 

. " " ; , • ^ ' 

6. Four ml TlN^ sulfuric acid in dropper bottle 

7. Five ml 0.1 IN sulfuric acid in dropper bottle 

8. Ten ml lON^ sodium Hydroxide in dropper bottle * 

* Five ml O.IN sodium hydroxide in droplper bottle 

10. Fifty ml municipal^ wastewater treatment^lant effluent for 
sample. If not available, use 10 ml of 'the stock solution 
per liter to make a sample containing' 0.5 mg/liter phosphoru 

B. Prepare excess of each solution to allow for rinsing- out glassware, 
waste, and re-runs. 

C. A source of phosphorus-free distilled water should'be available . 
during laboratory^session(s). ^ • * ^ ^ 

DESCRIPTION OF VISUAL KATERIALS: " ; / ' 

A. Fifty-three slides-(with 14 minute tape), -XT-44; the Detennination of . 
Phosphorus - See "next pages. • ' V- ' ' 
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GUIDELINES FOR 

■ • . ' INSTRUCTIONAL PACKAGE WORKSHEET 

- • . . . . 

■* • , ■ • / 

f!. SUBJECT/ MATTER; Detenninate Error-Accuracy 

> ^I. UNIT OF irjSTRUCTION: Summary of topic PresenUtion ♦ 

" III. ESTI'MATED" TIME:. 40 minutes ■ • ' ^ , 

. IV. Justification for this instructional objective: An analyst must know how 
to contrQl or.quaptitate'determijiate errors in laboratory results, and how 
to check for acceptaljle analytical rgcotrery of a constituent to substantiate 
the valfdity of his/her data. , \ 

v.. ENTRY *LEVEL BEHAVIOR: * / 

A. Understanding of how to use fomxjias Involving simple calculations 
\ • ■ . ' ' 

B. Though not essential. It is orderly to have con^leted the lessons * 
(or equivalent); ■ " t - ' ^ 

. Sample Hanfllin^ * 

2. Compliance Methodology - 

• VI. INSTRUCTIONAL OBJECTIVE*: * t ' " ' 

A. Terminal Behavior : The partlclparrt w11| know the difference between 
^iccuracy and precision, the causes, synonyms, effects and means to 
^ detect sources of dietenninate , error, where to find formulas and examples, 
of each for % recovery, % bias 'and % relative error, some laboratory 
techniques j*egard1ng accuracy, how to establish one's accuracy in 
performing an analysis and how to continue to monitor accuracy on . 
' , . a dBily basis. . ■ . • " ^ 



B. Conditions : ^^tei^ha will be. given the trailing manual a(iid 40 minutes 
instruction . .JS^^i * ^ ) 




C. Accepted PepftfTMBce : He/she must correctly identify at least 70% of 
the items 'pertaining to the^ .objective in the post-course evaluation. 



WJIL ' LHSTRUCTIOrfAL RESOURCES:' . , . ' 

A,^ Available Hedt^ ; 
♦ 

1. .Two outlines in the training manual: - 
a-, "Accuracy-Precis ion-Error" 

b. "tlements. of a QuJility Assurance Program" 

2. Fourteen slides, X-25: Accurjicy (See XI Description of Visual 
Materials). . ^ 

• * ' ' <• ''''^ • ' -X 

3. Five Slides, X-^6: Quality Assurance (See IPW on "Element's of a 

, Quality Assurance Program," -XI Description of Visual Materials). 



l|i^ipH.3aJ1.80 ^Oo. J- 
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4. 


Handout: 


Two pages on the "Method of Standard Additions." A 
copy is at the 'end of this IPW. 




* . 5. 


Handout: 


One page on "Example of Calculating Percent Recovery . . 
for a SpiVev" A copy is'eJt the end of this IPW. . 


m 


6. 


Resource: 
• 


, EPA "Handbook for-'Analytical Quality Control' in Water 
and Wastewa.ter Laborato^>ies'^ EMSL, Cincinnati, Ohio, 45268 



'Vnl. INSTRUCTIONAL APPROACH: • ' , 

A. • Preparation ^or Instruction : . V , - - 
, ' 1. Revrew visual materials and available handouts. 

2. Prepare the lesson using the Sequencing below or^your own organization. 
. ' of the material , ' 

3. Duplicate, copies %i any handout nKiferi^ils. 

B. Sequencing : • 

Slides are s.eries "^-25: Accuracy (optional: slides from X-26: Quality 
Assurance) 

. . ■ / 

1 . Introduction , -i^ 
' • t. ' 

a. Before considering accuracy' of results, one must havQ a. valid 

* sample and a skilled analyst using recognized analytical tnetbodolo'gy. 

b. Overview': c6nsideration of accuracy, J .e. ability to recftwer known 
quantities in chemical analyses, causes of error, »)0w to pf— - 

'"preventable" errors and how to quantitate the effect or er 
^ we cannot control. Statistics liresented will'be those most 

ly used in recognized method references: percent recovery and 
percent b^as {percent re>ative error). 

c. Outline, "Accuracy^Precision-Error" (A.P.E.) has details and 
illustrations, unless noted otherwise. ♦ ' 

r 

d. Slides are from series X-25 unless otherwise noted. 

2. Accuracy and Precision 

a* ^Analytical results are imperfect. Slide 1 

b. 'Define/exemplify accuracy. Results are close to the true value- 
standard. Accuracy can also be" checked by recovery of a consti- 
tuent-spike. Slide 2. Stress that both accuracy and precision 
are requirements for reliable data. Slide 3. 

■ . / 

3. Error 

* * 

a. Over.view: Classification + Causes of error. Determinate error 
has causes whic^-^can be corrected and/or quantitated. Slide 4» 



\). Synonyms for determinate ^^e A.P.E 
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c. Effects of .deteminate ^rror. Use A.P^E.» figures 2 and 3. 
Slide 5 ' • , • ' ' 

d. Detection of determinate error with unkowns - Slide 6 

t 

e. ^Correction Qf determinate error with laboratory methods: 

SW4e 7 r 

(1) Hawlout 2 pp. on "Method gf Standard Additions" and disCliss • 
■ - at point 3 on Slide 7. , * - 



4. Percent Recovery Statistic for Accuracy 

a» Formula for 4jsitig a standard to check percent recovery. The 
^ "observed** cian be the average of several results* Slide 8 

b* Formula for using a spiked sampTie to fcheck percent recovery* 
Slide 9 ' . • . 

^c. Exp,lanation,of term, "backgrourid" in Slide 9 .formula. Slide 10 

6p through h^dout, "Example of)) Calculating Percent Recovery for 
a Spike" trf ^denxjnstrate the correct use of the information dis- 
. cussed on Slides 9 and 10. , ' 

- e. Checking own accuracy using a spiked sample* Sli'de if* Note 
that one'can use a standard instead, Th,e latter calculations- 
are easier". 

f. OPTIONAL; X-26> Slide 4 shows a percent recovery control, chart 
for TDoni tori ng accur^^ on a daily basis* 

5- Percent Bias- (Percent Relative Error) Statistic for accuracy 

a* Two.majo/ reference ganuals use different names for this 
statistic^. Slide J 2 - 

b. Formula for using a standard to' check percent bias. Slide 13 



c/ OPTIONAL: X-26>%1ide 5 shows, a. percent bias control chart for 
monitoring accuracy on a daily basis. 

6* Relationship of Jtercent Recovery and Percent Bias Statistics. Slide 14 
(last slide)* 

7. Daily Application ^ 

¥ 

a. Suggested (EPA handbook for AQC)^- lOX of tests be spikes to 
check accuracy. 

Sipmary ^ 

a* Again s,tress valid sample, and skilled analyst using' recognized 
analytical riiethodology are prior to checking accuracy. 

Surmariz^iii^s/ntation* 



IX. IPW EQUIPHEHT AND SUPPLY REQUIREMENTS: ' . . * ' . 

A. Visual jnaterlaTs ^ . . 

X.* IPW REAGENT* REQU-IREMENTS: ' ! ' 

A. None , ' , " 

XI. DESCRIPTION OF VISUAL MATERIALS 

*" ■ ' / 



A. Fourteen slides, X-25: Accuracy - See next pages. 
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ANALYTICAL RESULT 



An Imperfect Estimate 
of 

Some Deaired Re^l Valu^ 



SLIDE_L 



ACCURACY 



I 



0 



tISUtUAtI ClOSi TO 1H| TtUl VALUI 



SLIDE. 





1 

tItVirSAOIII WPtH lAtH 0>H|i 



SLIDE L 



KEITOD 
OPERATOR 
IMSTltWtENT < 
ISDZTSOtlNAT? ERXOR 
JUUOXIM 



SLIDE — L 



EFFECTS OF OETEfiiii^ATE [Rm 

AOomvE 

I 

FROPOftnONAL 

^ 

SLID€^i__ 



/ 



SLIDE L 



coRfrecTio;« or oacRMiHAiE error 

1. BLiNXS 

2. CORRECT FOH FACTORS - 

3. STAMDAl^O ADDITION' ^ * 
4: SFANOARO C0)4PEI^MI0M 

5. iKPRovco lis .ncK^irouE 



SLIDE. 



ERIC 



% KECOVERY 
FOR STANDARDS - 

OBSERVED ; _ 
X lOC 



^KNOWN 



SLIDE 1 
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5 RECOVERY 
FOR SPIKEO SAMPLES 

OBSERVeO-SACKfiROUND 

spm ^ 



SLIDE. 
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-BACKGROUND' ^ 

The analytic*! result for 
the unsplked saaple with 
reeird to Its voluoe ^% 
coMtltuent of the sprte ^ 
whkh yields the •observed" 
dnilytlcdl result 



slide: 



10 



% BIAS (% fflotiv* •rrof) 
FOR'SIANOAKDS - 



MtAN » TtUE VAIUE 
TtUE VALUE 



X too 



. SUT)E_ii. 




SLIDE, 



^PPIP^ X.2S- ACCURACY 



ACCURACY 



• RUN SAMPU UNSHkED 

• RUN SPIKEO SAMPLE ' 
. JpOUBLE LOWEST, > to 75%) 

7 REPUCATES of EACH 

• 2 HOUR' LAB TIME (mta) 
. CA^LATE % RECOVERY 

— 

SUDE_1L_ 



acci/racy statistics 



% BIAS OR 

% RELATIVE ERROR 

EQUALS 

% RECOVERY - 100 
(gives sign) 



SLIDE. 



1* (lAS T SHOE) 




* DIFFEhENT NAMES, . / 
SAME STATISTIC: ; 

4 

, ^ EPA • % BIAS 

SrO METHODS^ 

• % RELATIVE ERROR 



SLIDE. 



12 



SLIDE. 



SLIDE. 
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8.5 Method of » Standard. Additions: fn thl^method, equaV volumes of sample 
. » ai^idded.to a deiomzed di&tilled water blank and to three standards 
X ^c^&tnin^ different known amounts qf the test element. The firral 
volumes of all tbe solutions must be the same. The absorbance of each 
' solution fs determined and then plottea on the v&rtical axi^s of a 
graph, with ^th^ concentrations' from the weight of analyte added to each 
Qf the original volumes of sample plotted on the horizontal axis. Whea 
the »*^su\ting lirfe M extrapolated back to zero absorbance, the point 
0/ interc^t,i(vi of the abscissa is the concentration of the unknown. 
Tfie abscissa on the left of the ordinate is scaled the same as on the 
'right >side, but in the opposite direction from the. ordinate* An 
example "of a plot so obtained is shown in Figure K 




CorKent/ctiQn 



Cone, of 
Sompto 



Water ^aUnk 



Addn I 
Addnqf 50V. 
of EKp«ct«d 
Amount 



Addn 2 
Addn of IOOV« 
of Expedtcd 
Amount 



Addn^5 
Addn of 150% 
of Expected 
Amount 



FIGURE h STAND)iRD. ADDITION fLOT ' 

The method of standard additions ran be ve)^ useful, .howeveU for the 
•results to be valid tKe following limitations must be taken jnto 
consideration: 



a) 



*from: 



the absorbance plot of sample and standards must be^ linear 
over the. concentration range of concern.* For best results the 
' 'slope of .the plot should be nearly the same as the slope of 
the aqueous ,^5taod£trd curve. If the slope is significantly 
.different (more than 20%) caution should be exercised. ' 

' J ^1 ' 

1575 EPA "Methods for Chemical Analysis of water and Wastes" 



UC 



/ 



2ii ; 



• 4 



( 



b) the effect of the interference should. not vary as* the ratio of 
analyte concentration to sample matrjit thanges and the 
standar'd^addition should Ve"spond in -a-jS'imilar manner as the 
analyte. ' * ■ - - 

c) the determination must be free of spectral interference and 
corrected for non-specific back^roynd interference. 



f 
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EXAMPLE OF CALlULATmS PfRCENT 
RECOVERY FOR A SPIKE" 



A sample was collected and, a 25ml aliquot was analyzed for mtrate nitrogen. 
The resiilt of the analysi's'was 50Ckijg/11ter. A 25 ml spiked aliquot of thfe 
same sample was prepared using 1 mT of a spike Solution which contained 
10 mg/liter nitrate nitrogen. The result of analyzing the spiked sample was 
898 pg/liter.^ Calculate the percent recovery. . 



p _ observed - background 

spike amount ^ '^^ 



■ observed is <0'025 liter) 

background is (fff^)<0-«24l'iter}=^l^. 



= 22.45 ug 
00 ug 



rt^Ts ^iOiO^iJia^ (0-001 liter) = 10. dO ug 



spike amourtl is ( i^i^iiHiJia.^ 



P = 22.45 uq - 12.00 ug 

10.00 ug '^'"O 



P = l\)4. 



5£ 




J 
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'GUIDELINES FOR ' * .1 

• INSTRUCT lORAL PACKAGE )JORKSHEEJ 

I, SUBJECT HAT1(ER: Fliioride 

II. .UNIT OF INSTRUCTION: Su/bary of Topic Presentation 
III. eSTjMATED TIME: 160 miriutes '(60+95+5) 

IV. JUSTIFICATION fOR THIS INSTRUCTIONAL OBJECTIVE': The participant will be 
responsible for 'this determina^tion to meet water quality program 
requirements. * ... 

V. ENTR? LEVEL BEHAVIOR: 

A. Fundamental knowledge of inorganic chemistry 

r- 

B*"* Ability to use volumetric glassware I ^ ^ 

C. Completion of the l^sons (or equivalent): 

1. Use of ^Spectrophotometer and Calibration Graphs 

Z. Laboratory Safety Practices 

VK 'instructional OBJECTIVE:, ' ^ - . 

A. TeVirtlnal Behavior L^The participant will know^ertinent facts about 
fluoride, the manual distillationj)rocedure and four analytical 
procedures for determining fluoride (see VIII Bj. He/she will 
test four samples by the SPADNS (by calculation) and the electrode 
methods (Stests) using the procedures in the training manual 
(see VLP. A. 1. b and c) and will report the results. He/she i 
will also participate in a class discussion of the laboratory 
'procedure^ and the topic in general. y 

Conditions : He/she will be given the training manual, 60 minutes^of 
instruction, 95 minutes laboratory time, all necessary Equipment and 
reagents, four samples and five minutes for fi/tal questions. 

ccepted Performance : He/she must correctly answer 70% of tt)e hems 
on this topic In the post-course evaluation, perform the laboratory 
procedures to the satisfaction of an Instructor and obtain results t 
within mg/liter of the results obtained by the Instructor ^ 
(unless*the reason for the lack of agreement is acceptable to the 
. instructor), • ^ ^ 

VII. INSTRUCTIONAL RESOURCES: ^ 

f' A. Available Media : 

1. Three outlines, in the "training manual: ^ 

a. "Control of Interfering Ions in Fluoride Determinations" ' 

■ V">'-3aJ1.80 . ' ' . 22-1 
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. 'I). "FluorWe Analytical Procedures - SPADNS" accordtng to 14th ed. .* 
Standard Methods , p. 393. ' ' • . 

c. "Fluoride Analytical Procedures - Electrode" accordi^ig to 
- Orion Research, Inc. instrument, directions. For other in- 
, struments, use the ^manufacturer's operating instructions. 

Also see 14th ed. St andard Methods , p. 391. 

2. Porty-six slides and 16 minute tape, XT-80:- Fluoride Analytical 
Procedures (see XI., Descriptioh ^of Visual Materials). 

Suggested Media : 

1. None 

VIII. INSTRUCTIONAL APPROACH: 

A* Preparatfon for Instruction : 

1. Check equipment and supplies. See IX iJelow, 

2. Prepare all necessary reagents and samples as in X below, 

■ ■ 'I 

3. Review the topic outline in the manual, then the laboi^atory ^ 
procedures by performing the student assignment \jsing thfe 
outlines in the training manual. Notice that two of the 
samples contain interferences for^the SPADNS method to exemplify 
interfering ionS. 

4. If necessary, review other ^pects of the topic by consulting 
\ * Standard Methods > 14th ed, SeCt4pn 414, Fluoride. Also review 

the visual materials (see XI below)., 

5. Prepare the lesson using the Sequencing below or your own organiza- 
• tlon of the material* ^ 

6. Check specific Ion meters (and/or pH meters), the electrodes and 
the spectrophotometers (570 nm) for accurate operation. 

7. Distribute supplies and reagents to laboratory stations,- 

.B/ Sequencing : • 

* *- • ' 

• - 1. * Classroom - Introduction 

a* Existence of fluoride In waters 

* < 

b. How fluoride Ions are introduced 

2.%Classroom. - Introduce and present XT-80: Fluoride Analytical 
Procedures. Tell the participants about the Information to 
expect during the presentation 

a. ' (Title and Credits, slides 1-4) , C 

b. " Fluoride and dental effects (slides 5-6) 
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c. Titles and overview of four methods approved for analysis 
of drinking-water samples- (slides 7-14; 

d. Stepwise procedure and calculations. for the SPAONS-'inethodf 
- '(slides 15-21) • ' 



/ 



^ e. Sftepwise procedure using the electrode method (slides 22-30) 

f. . Interferences in fluoride analyses (slides 31 -c 

g. Steps and apparatus for the distillation prDcedure\p remove 

interferences ^before analysis (slides 33-39r -^ ) 

^-^^ ^/ 

, h. Suimary of information presented (slides 40-45) 
J _ ' • . 

O-ogoi slide 46) ■ , - 

3. Classroofl) - Discuss approved methods. Differentiate between water 
supply regulations .and NPOES regulations. Section IV in the train- 
*ing-jnanual outline, "Control of Interfering Ions, etc," is a 
summary of Compliance Methodology.. 

a. Electrode (Distillation may be required for NPOES). 

b. Distillation and SPADNS 

« 

c. Automated cofnplexone (Method includes' distillation). > 

d. Distillation and Eriochrome cyanine R (only approved for 
drinking water samples) - 

4. Classroom - Suninary ^ 



5* Laboratory - 95 n>inutes 



a. Briefing, and assign four sanH)les to be tested by the SPADNS 
.and also by the electrode me.thod ^(8 tests in all)* If every * . 
'other station begins with the SPADNS test and every other 
begins with the electrode method, th^ required spectrophotometers 
and electrode-meter apparatus can be shared, one per two stations. 
« 

b* Student pi^rformance of assignment • 
c. Students report' results • 
6. Classroom Final Discussion • 5 minutes 

a. Any items from laboratory session 

b. ., Resolve any questions 




AND SUPPLY REQUIREMENTS: 
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nt: Four samples to analyze by two methods - SPADNS and an electrode 
wUh selective Ion mfeter. (ft a pH meter Is to be used, a 
blank and three standards for calibration should be assigned). 
To minimize the number of spectrophotometers and electrodes 

• . • 216 ■ • 
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witK meters required, the laboratory session could be 
conducted twice with half the class doing another procedure 
^ , ^ rgiquiring about the same^time, e.g,, Phosphorus pH adjusrtment 
' and' calorimetry. 

A. For each station (no more than two persons pbr station): ' ^ 
' ' ■ ' . ^ ^ * . - ' 

1. Six\!50 ml plastic bealcers (eiqht>/or pH meter) --'^ 

2. Six 125 ml frlenmeyer flasks 

3. Three 10 ml volymetric pipeta - ' • 

, * ' '* 

' 4. One 50 ml volumetric pipet 

, 5. One pipet bulb it ' " ' * . ' ' 

6. One squeeze boi;tle fluoride-free distilled wa^ 

7. Orie marMng pencil ' 
, 8. One ap;*on for each student * ' 

9, Onp-pair safety glasses for each student . 

10. Optional:' Haghetic stirring apparatus 

B. Shared : * ' . \ ^ 

1. One spebtrOphotdmeter for use at 570 nm andvhavi|)g 1 cm ce*M 
per'two stations (see VIII. B. 5. a:). 

2. One fluoride specific ion electrode anct meter petN two stations 
(see VIII. B. 5. a.). - * " 

3. ' One' stop *OStch or' timing device. * 

X. IPW REAGENT REQUIRERENTS; For (details of reagent preparations, see 14th 
: . ' ' ' edition "Standard Methods",' page 392 and page 

^ " 393. * - ^ 

A. Minimum amounts per station (no more than two persons per station): 

1. Fifty ml distilled wat.er 

' 2. Three htJndre\i ml TISAB'(400 ml for pH meter) 



♦ V 



J' 
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3. jOne^*.iiundred ml fluoride standard, 1 mg/liter F' (selective ion 
■ TOterand SPADNS) 

* 

^ 4^ One hundred 1hl fluoride standaj-d, 2 mg/liter F" (only if a pH ^ 
^ meter is used) , ' . 

5. Sixty ml fluoride standard, lo'mg/liter F" (selective ion meter) 
6- Seventyjfftve ml SPADNS reagent ' ^ / 



7, ' One hundred ml sample #1 .containing 0,55 mg/liter F (5,5 ml 

fluoride stock solution per liter) Both of the methods (SPi^iONS . 
and electrocie) give correct results for this sample. 

8, One hundred ml /sample #2 containing J ,d5"mg/l iter F" (10.5^1 fluoride 
stock solutiotj pe'^ lUer);/ Beth.of tlie methods give correct results 
fo)» thfs sample. ^ * 

■ * * 

9, %One hiSVidred rff( sanple #3 containing 0,75 mg/liter F" plus 300w«g/L , 

sulfate (7,5 ml flucfrider stock solution plus 0,4437g anhydrous" 
sodiunf sulfate per, liter). Onl^^ the e.lectrode gives correct results 
for thi^ sample. " - 

10, One hundred ml sample #4 containing 0,95 mg/liter F" plus 3 mg/L 
. ^. aluminum (9',5 ml fluoride stock solution plus 52,752 mg' aluminum 
potassium sulfate with '121120). pnly the electrode gives correct 
■results for this sample, . • 

B. Pfepare excess of eacfi soluti6n t<^aTlow for rinsing out glassware, 
, waste and re-runs, ^ 

C. A^source^of fluoride-free distilled water should be available during 
laboratory sessions, 

DESCRIPTION OF VISUAL MATERIALS: ^ ■ .r 

A. Forty-six slides (with 17 minute tape), XT*80: Fluoride Analytical 
Procedures, See ne^t pages. , 

/ 
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f;FPIFS XT-Sa FCUORIOE AWALYHCAL PftOCECURES 




SLIDE. 



/ 



TECaNlCAL DlR£cHifc« BY: 

john pfaff 
Thow^ wushower 



FLUORIOE ANALYTICAL PROCEDURES 



SLIDE. 



PHOTO 

O^ILD ORINKING WATER FROM FOUNTAIN 



SUDE. 



r 



EPA 

t OWP 
^ HOTD 
NTOTC 



SUDE. 



PHOTO 



OPERATOR I« LAB CONDUCTING 
ANALYSIS 

\ 



SUDE. 



/ lIsT OE EPA - ■ 
APPROVED M£THOOS 
jJtO THE RELATED 
REFERENCES 



.SUDE. 
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WTOmTEO COHPLEXONE METHOD 
NOTABLE FEATURES 



r~ 



CYATilNE 



ZIRCONlUM-ER^OCH^tOM£ CY 
R KETHOO 

/K)TABLE FEATURES ' 



SUDE. 



jggRIgS * XT-SQ, /lUORIDE jtNAiiTICAL PRQCEDUfiES 



SPAMS WITH DISTILLAlloN^ 
ELECTRODE l€THODS 



SLIDE. 



10 



Vmm OF ELECTRODE 
jm^SEO IH HATER 



^SUDE !i. 



THE SPADNS ZIRCONlUf* FLUORIDE 
^ REACTION 



SLIDE. 



n 



SLIDE 11 




PHOTO 

^ANALYST USING A SPEC 20 



SLIDE—jdL 



L TITLE 
^ ' ^PAONS PHofoKETRiC WETMOO 



Sling 15 



r 



Prepirlnq SUndards S Saiple 
SPADKS Procedure 

50 III $0 »1 
D1st< 1 mq/k 
HAttr F'sol 

0-Std. 1 mq/Jl Suople 



SLIDE IL 



soul 
I 

V 



PHOTD 

ANALYST AOOING REAGENT 



iUDE 11 



PHOTO 

aosE-uP OF SPEC 20 stfomm 

WAVELENGTH AI)JUST,K£NT 



SLIDE. 
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SLIQE. 
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ftFPIFft XT-80: FLUORIDE ANALYTICAL PROCEDURES 



" \ 



ASSO^Ct tOUATION 



A* 



OEflNID 



SLIDE. 



20 




StiDE 




SLIDE iL 



PhOTO 

ANALYST USING AN EXPANDED SCALE 
pH METER 



SLIDE. 
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PHOTO 

AfULYST USING AN ION KETER 



SLIDE 24_ 



Prc(»ar1n9 Stindinl» A' Simples 
Electrode Procedure ✓ 
lOffl 10 Hi 10*1 
of of of 

1.0i»94l 10.0 in92/ «wp1e 

L/--.l^' ;-- t- 

3- 100 Ml plisttc btikers ^ 



PHOTO 

ANALYST ADDING TISAB 



SLIDL 



2S 



SLIDE. 



26 




SLIDE 2L 



22-e 



221 



PHOTO 

ANALYST ADJUSTING TEKPEJUTUPE 
COKPENSATOR KNOS 



SLIDE. 



28 



PHOTO 

ANALYST REWING SA«>L£ 



slide: 29_ 




SLIDE 3o_ 



LIST; tNTERfERlNG SUBST7MCES IN 
FLUORIDE ANALYSIS 



SLIDE >L 
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^PAONS MSTHOO INTERFERENCES 
LIST: INTERFERING S^BSTA^JCES 



SLIDE 2L 



TITLE^ 

REMOVAL OF INTERFERENCES BY 
OISTiLLAJlON 



SLIDE 21. 




SLIDE 34_ 



FWTO 
DISTILLATION StT-<IP 



SLIDE 2L 



22. 



PHOTO 

DISTILLATION IN PROGRESS 



SLIDE iL. 
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WOTO , 
ANAirsf ADDING S/WLE TO FLASK 



SLID^. 



37 



SgglFS XT>8Q; riUOftlDC AKALYTICAL PROCEDURES , 



PHOTO 

CLOSE-UP OF THf OISHLUTE 
RECEIVER 



SLIDE 2. 



HOST PREVALENT INTERFERING SOB- 
ISTAflfCES: 

AlUMINUn ^ 
HEXAHETAPHOSPKAft' 



SUDE_J2 , 



PHOTO 

AS SLIDE IS2 
CHILD DRINKING UATER 
FROM A FOUNTAIN 



SLIDE IIL 



SAME AS SnOE #7 
LIST Of EPA-APPROVED 
M£Tfit)DS AND THE ROATED 
REFEREJCES 



SLIDE iL 



PHOTO 
«» 

SA>^ AS SIID£ 112 
AHALYST USUiG A SPEC 20 



SLIDE 12_ 



PHOTO - ^ 
DISTlLLATIOfJ IN PROGRESS 
SAJC AS SLIDE #36 ' 



$UDE_iLA . 



PtfOJO 

ANAIYST USING Ip^ HETER * 
SAME AS ^LIDE 124 



\ ^ 

SLIDE' IL 
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OPERATOR IN LAB OOINO ANALYSIS 



SLIDES 



' • GUIDELINES FOR 

INSTRUCTIONAL PACKAGE WORKSHEET 

I- SUBJECT HAHER: Nitrate and NitrUe N'ftrdgen « 



•n. UNIT OF INSTRUCTION> Summary of .Tppic Presentation 

III. ESTIMATED TIME: 310 minutes (30+10+90+-30+105+45) - ^ * 

IV. JUSTIFICATION FOR THIS INSTRUCTIONAL O^^tTIVE: The participant will be 
■ responsible for this determination toflieet water quality control 'program 
. requirements. . , 

V. EfTTRY LEVEL BEHAVIOR: ' ' . 

^ A. Fundamental knowledge of inorganic chemistry 
Ability to correctly use volumetric glassware 
C* Ability to perform calculations involving decimals 
0* Completion pf the Jessons (or equivalent): 

■ 1- pH ^ , 

^ 2. Use 'of a^^pectrophotometer and Calibration Graphs 

3, Laboratory Safety Practices * 

VI, INSTRUCTIONAL OBJECTIVE: ( 

A* Terminal Behavior: The^articipant will know pertinent facts about 
nitrate and nitrite (see VIII B), Uyfng the procedures in the course 

manual (see VII A 1 b and c), he/she will prepare a cadmium reduction 

colunn, process a blank and assigned standard or sample through it 

and obtain absorbance readings* He/she will also process a non-reduced ' 

, blank and assigned standard or sample and obtain aiasorbance readings* 
Using his/her own absorbance values, the participant will calcjulate 
the efficiency of his/her column* He/she will use results Moled 
from thp class and construct calibration curves (2) for reduced and 
nort*reduced standards, then use them to obtain results for the samples. 

sJi^/she will calculate NO^-N from these results and v^ill also learn^ 

how to express results as NO^ or as H02* He/she will give the com- ^ 

pleted graphs to the Instructor. He/she will also participate^in a 
class discussion of the topics and laboriitory procedures* 

B* Conditions : He/she will be given the training manual, 70 minutes of 
instruction, 195 minutes laboratory time, all necessary. equipment: 
and" reagents, a sample, and 45 minuies for drawing up graphs, calcl»|ations, 
and class discussion* 



C. Accepted Performance : IJe/she must correctly answer 70X of the items on 
this topic in the post*course •evaluation, perform the laboratory 
procedures to the satisfaction of an Instmitpr, and obtain results 

^ O * . 23-1* • 
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for the sample wUhin + 15% of the theoretical answers provided by 
the Instructor (vnless the reason for a lack of agreement is acceptable 
to the Instructor). 



. VIJ. INSTRUCTIONAL RESOURCES: 

' 4 

% i A, Available Media: 



1. Three outlines in the training manual: 

a. ^ <**Afnnonia, Nitrites and Nitrates" . - . % 

b. ."Determination of Nitrate/Nitrite Nitrogen (Cadmium Reduction ' 

Method)" -accor ding to 1974 EPA Methods for Chemicetl Analysis > 
page 201. 



1 C. "Use of a Sfiectrophotometer" " 

2. Twenty slides^ J('23:^ Nitrate/Nitrite Nitrogen (See XI Description 
, of Visual Materials)' 

WIIL INSTRUCTIOHAL APPROACH: ' ^ ^ ^ ^ 

A. Preparation for Instruction : 

1- Check equipment and supplies. See IX below. * ' . * ^ 

2. Prepare all necessary reagents and sample. as in X belowr^ 

3. Review the laboratory procedure by' performing the student assign-.- 
t ment using the outline fn the traijjing loanuol. It \% suggested ^ 

that' the Instructor prepare a few columns for back-up if partici- 
pants let theirs go dry, etc., when it is too late to start over. * ^ 

4. Review tha topic outline in the training manual and the visual 
materials. See XI below. 

5. Prepare the lesson using the Sequencing below or your own organ- 
ization of the material . ^ 

6. Check pH meters and spectrophotometers (540n!n) for accurate operation.* 

7. Distribute supplies and reagents to laboratory stations. 

B. Sequencing : . . " ^ 

Slides are series X-23: Nitrate/Nitrite Nitrogen 

1. Classroom - Analysyis-of Nitrat^ and'^Nitrite Nitrogen (30 minutes) 
Use outline on "Anmonia, Nitrites and Nitrates" . 

*^ a., Introdilction ' . . 

1) Nitrogen Cycle, note conveV-sicns, sources of nitrate 
and nitrite - Slide 1. 
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2) Types of nitrogen analyses, desired forms - Slide 2. 
b. Nitrite 

1) Sources (from nitrogen cycle), bacteriaf oxidation of 
anmonia or reduction of nitrate 

^ ^2) Analytical Method - Sli^le 3.. \ ' j 

3) Scope, Range, Preservation - Slide 4. 

4) Procedure Steps - Slide' 5, 

5) Interferences - Slide 6. 

6) Compliance Methodology in training manual . Diazotization 
» is the only method cited as of 8/80* 

c* Nitrate . ' • 

1) Source (from nitrogen 'cycle ) bacterial oxidation of 
nitrite, two mechanisms^ from atmospheric nitrogen 

2) Analytical Methods - Slide 7. ' 

3) Sample Preservation in training manual, Section II ' 

4) Brucine Sulfate Method, procedure and interferences - 
Slide 8 and 9* 

5> Automated Hydrazine Reduction Method - Slide 10* 

6) Note; Class will do t\\e third method, cadmium reduction, 
in the laboratory. It is presented next as a main topic* 

' Give -an overview of it now since it utilizes the same ■ 

approach as hydrazine reduction - Slide 11 >/ 

7) Compliance Methodology in training manual, Sectiyi V* D., 
as of 8/80. 

Classroom - Cadmium RetJuctjon Columns {10 minutes) 

Use outline on *'Determi nation of Nitr^te/RI trite Nitrogen". 

a. ' Students are to prepare the cadmium and pacis a column - Slide 12. * 

b* Steps involved in preparation, stress the steps - Slide 13. 

c<t BHefing on laboratory procedure in training manual. 

Sections II, Hi, IV. ^ * 

1) Note Section *II on apparatus has details on making a column. 

2) Section III has reagent preparations. The reagents are made up. 

3) Notii'^ection IV, division titles for overview. Note on 
cbpper sulfate treatinent that one addition is usually 

, enough tb get the brown, copper precipitate. Make any 
other com)ents on the laboratory work. 
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4) Remarks on toxicity of cadmium • • / 

3. Laboratory - Student performance of assignment, all of Section iv\ ' N 
(90 minutes). ^ 

4. Note: There can be a break of unlimited time at this point- 

5. Classroom (-5 minutes) , < ^ 

a. Follow up on preparation -of -column laboratory session^ dis-^ 
cussing any occurrences in the laboratory of general instruc- 
tional interest, ' ' 

• " * 

* ]).•- Interferences to column functio/i. Note Section V in manual - 

Slide 14. • \ • • ' ' 

6. Classroom -.Determination of + NO3-N and of NCfg-N using 
the column. (25 minutes) , " ' 

a^ -Role of arrmonium chlori-de to provide the - Slide 15. 

b. Procedure steps for NO^ + UO3-N, - Slide 16. 

c. procedure s^K for NO^-N are the same asfor * NO3-N, . 
^ * except for tne reduction step - Slide 17. • . ^. 

d-^ Briefing on procedures in m^ual. Sections VI and VII. Have 
participants circle the romaVnumeral and capital letter 
division titles to impress on them the divisions of the 
procedures. 

1) Assign blank, and either a nitrate standard or the 
sample for each station* 

2) Assign blank, and either a nitrite standard ctr the sam- 
ple for each station. For standards, assign the same 

«( cfincentra^tion' as assigned for nitrate. 

• 3) Refer students to "Use of a Spectrophotometer" outline • 

for stepwise procedures to use this instrument for 
VI. D. and VII. D. 

4) They cannot do calibration curves (VI. E. and VII. E) until 
results" are posted. < 

7. Laboratory - Student performance of assignment (105 minutes) 

8. Class Calculations, jSraphing, Discussion (45 minutes) 

1 

a. Participants post absorbance value for aitrate and for nitrite 
standards. . 

b. Discuss and have participants calculate their fcolumn efficiency 
according to formula in manual procedure. Section VIII - Slide 18. 
(Those who analyzed the sample should use the" results obtained 
by someone who did a pair of standards). 

• ■ 
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c. Discuss posted results. Discard questionable values, 
"d. Copies of arithmetic graph paper are in the training manual. 
Assignment:. 

1) Participants\:onstruct a graph for the reduced nitrate 
^ ^ standards and a graph for nitrite standards - Slide 19 and 

^ * 20. (Some may need assistance)^* 

t 2) They use their absorbance values for their reduced sample 
^ on one graph and for theiV Tion-reduced sample on the 

other to 6btain concentrations for each. 

^ 3) They calculate NO-j -H in the* sample by subtraction, 

f. Participants report resalts. Announce theoretical "true" 
• ' results (if known). 

g. Use manual, Section IX in procedure to show how to calcula^ 
NO3 or NOp from the data. Have participants da this, usingy 
theoretical results. 

h. Sunwary Remarks on the Procedure 

1) * coluim rate, checking efficiency, re-acti vatjion, 

advantag>-0f duplicates 

2) cautions on cadmium disposal! 

i3) pre'ser'vation and holding times for samples (Ammonia, etc. 
outline. Section 11)* * ^ 

i* Collect graphs. These can be returned later after Instructor 
checks^ them. 

IX. IPH EQUIPMENT AND'SUPPU REQUIREMENTS: 

Assigmient : Prepare and activate a reduction column, 

\ 1 blank and either one nitrate standard or the Sample 

- 1 blank and either one nitrite jtanddrd of the same 
, concentration as^assigned for nitrate, or the^sample 

A. For^gach station (no more than two persons per station): 

1. Two beakers, 150 ml ■ , - 

> 

2* Two beakers, 250> ml 

3* One beaker, 400 ml ^ , ^ * 

4* One cut-off 100 ml pipet (for reduction) mounted on a stand 

5* One cylinder, graduated, 50 ml . 

6. One cylinder, graduated, .-100, ml I 

7* Four flasks, 250 ml Erlenmeyer ' ^ 

■ 8* Three flasks, 100 m] volumetric with stoppers 
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• 9. One very larjge funnel containing fluted filter paper (for Cd 

rinsings) set in an old^ 2-3 -liter bottle 

10. Small wad glass wool for column 

11. One 3 inch length rubber hose (4 cm ID) 

• 12. One paper (jlip . 

13. One 25 ml volumetric pipet 

14. One to three 50 ml volumetric pipets 
15 p One propipet bulb 

16, One screw- type clamp to regulate column flow 

17- One snap-type clamp to st^rt and stop flow • ' 

18- One $0 mesh sieve 

19- ' One spatula or stirring rod* to transfer moist -cadmium 

20- One squeeze bottle of nitrate-nitrite-free distiUed water 

21- One marking pencil 

• 22. One apron for each student 

23* One pair of safety glasses for each student 

' Shared: 

1. One pH meter per 2 stations- Each should have the electrode(s) 
in a beaker with enough 6-X buffer or diS^tilled water to cover 
the tip(s)- Also, one theniK^ter for each meter. 

2. Two sets of volumetric pip6ts (1, 2, 5, 10 ml) per 4 stations ' 

3. Two 1 or 2 ml pipets graduated at 0.5 ml per 4 sta'tions 

4. One 10 ml graduated pipet for each "coirmon" beaker of color reagent 

5. One spectrophotometer (for use at 540 nm and having a 1 cm cell) 
per 3 stations 

* 

IPH REAGENT REQUIREMENTS.^ For details of reagent preparations, see 197A EPA 

"Methods for Chemical Analysis," page 202-* ^ 

A. Minimum amounts per station (no more than two persons* per station): 

y 

1- 610 ml concentrated ammonium chloride - EDTA solution.. Use 

210 ml of this to prepare 350 ml dilute ammonium chlgride - "EDTA 
,splution to prepare the column. The remaining 400 ml is used 
for the test procedure* 

2. Eight ml color reagent^ 

3. 1 ml concentrated hydrochloric acid in dropper bottle 

4. > 1 ml concentrated ammonium hydroxide in a dropper bottle 

5. Sixty ml 6 H hydrochloric acid 



6. Two hundred ml 2% copper sulfate solution ^ 

7. 20 -g cadmium, 40-60 mesh. Pre-weigh into container for stations. 

8. ^ 100 ml pH 4.x buffer 
9* ^ 100 ml pH 6.x buffer 

10- Twenty-five ml KOO ing NO^ - N/lfter (to activate column)- 

UNSTABLE - Prepare just before use by diluting 1 ml- stock potassium , 
nitrate solution to one liter. * ^ \ 

11^ Fifteen ml potassium nitrate standard solution 

UNSTABLE - Prepare just bfefore use by diluting 10 ml stock potassium 
nitrate solution to one liter. 



12. Fifteen 'ml potass.ium nitrite standard solution. 

UNSTABLE - frepare just before use by diluting 10 ml stock potassium 
nitrite solution to^qne ll^r. 

13. Fifty ml sample containing up to. 1 mg NOg + KO^ - N/1 iter* 

Example: 40 ml of nitrate standar>d plus 40 ml nitrite staryjarsl 
solutions per Titer gives 0.4 mg /liter of each form for a total 
of 0.8 mg NOg + NO3 - N/liter. A municipal wastewater treatment 

plant effluent known to contain preferably both forms can be used 
for a sample. You may need to assign dil*Jtions so test is applicable. 

B, Prepare excess of each solution to allow for rinsing out glassware, waste 
and rp-runs. - ' . 

C. A source 6f nitrate-ni trite-free distilled watef«* should be available 
during laboratory, session(s). ' 

XI. 'description of visual materials:' ' 

A. Twenty slides* X-23 Hi tra£e/Ni trite Nitrogen - See next pages. 
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_ . " GUIDELINE^^R - . 

— ' . , INSTRUCTIONAL PACKAGE WORKSHEET 

I. SUBJECT HAHER: Solids , " . 

H. UNIT OF. INSTRUCTION: , Summary of Topic Presentation 

♦ * ^ ^ * ■ 

III. ESTIMATED YiME: 190 mjnutes .(15+10+60+45+30+10+10+10) ^ 

Note: This js t1me<per one station. ♦ ^ee VIII. B.2. for 
estimating weighing times according to number of 
stations and balances* 

IV. JOSTliFICATION FOR THIS INSTRUCTIONAL OBJECTIVE: The participant will be.^'' 
responsible for this determination to meet water quality control program 
requirements. ^ ' 

» * ■ ' 
V. ENTRY LEVEL BEHAVIOR: 

' A. Understanding of equations for "inorganic reactions 
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B. Ability to use analytical balance % 

C. Ability to use graduates and filtration apparatus 

D. .Ability to perform calculations involving ^decin^ls 

' ' ■ ■ 

■ ** 

El Completion <yf tbe lessoos^or eouivalenJA: \ 
1/ '^Compliarior Methodolo!*- ' ' ^ 



2 . "^^Labp^cM:/ Saf e ty^j^^ 
VI. INSTRUcVpoNAL ■OBdECtlV^rji 



A. Tett^inaT ^ehpiO!; l *The participant wiVl know pertinent infdrmatiorv about 
the procedures to do five gravimetric determinations of residues. He/she 
will use procfeduvi6s ij) the traihing manual (see. VI I. A.. 1. b. and c.) to 
determine toti:l residO^e in a municipal wast^ater treatment plant influertt 
and honffltei^le (sU'sRen^ed) residue for a plant influent (membrane fil- 
ter apparjtasf and for i* plant effluent (Gooch crucible), checking for 
constant weight after a/econd drying and reporting results. 

B. CoT)ditipns/ "He/^''fi&swill be giverr th^ training manual, 105 minutes of in- 
structfon, 75 «Uiiute9 laboratory time, all necessary equipment, reagent*^ 
and samples, 10 minutes for cla^s discussion. . ^ 

C. Accepted Performance : He/she must correctly answer* 70% of .the items on 
this topjc in the post-course evaluation, perform the laboratory procedures 
to the satisfaction of an Instructor and obtain results for each sample ^ 
wit|iin + 10% of the class average if constant weight after drying was 
^achieve3 during the alloted time. ^ 
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VII. IHSTRUCTIOHAL RESOURCES 



Available Kedia : 
." 1. Three "outlines in the training manual: 

a. "Testing for Solids in Hater Samples" 

b. "Laboratory Procedure for Total Sol ids" -according to 1979 
* Ef^A,Kethods for Chemical Analysis , p. 160.3-1 

c. "Laboratory Procedure for Suspended (Hon-Filterable) Solids" 
according, to 1979 EPA Methods for Chemical Analysis , p. 160.2-1 

2. ' Thirty-two slides, X-28r' Solids (See XI Description of Visual 
Materials). 

■ B. Suggested Medi^ : 

1 . Hone 

VIII. INSTRUCTIONAL APPROACH: * , 

A. Preparation for Instruction : , 

1. Check equipment and supplies. See IX below. 

2. Clean and permanently mark identification on evaporating dishes 
and on Gooch crucibles to be used by the class. Weigh and record 
rough weights for,each on a sheet(s) to post by balances. 

3. Fire the evaporating dishes at 550 + 50"'C for 1 hour in a muffle 
furnace, partially cool and put in a desiccator, ready for weighing 
by class. ■ , 

/' 

4. Put ^ glass' fib^ filter disc into each Gorfch crucible and wa*sh and 
dry each according to th*e procedure in the/ training manual. Discard 
any non^usable fliscs. Prepare one for eadh station plus a few extra. 

- Place in a desiccator ready for weighing by class. / 

5. Hark identification tiumbers on planchets/(or watch glasses). Use 
a 'membrane fi>ter apparatus and wash glafss fiber filter discs. 

•r Place eaCK on-a marked planchet (or watrfh glass) and store in a 

desiccator, ready for weighing by classL Prepare^ fev/ extras. 

\ 6. Check ovens for use at 98"'C to evaporate total residue samples 

^ iind at lOa-lOB'C to dry total and suspended residue' samples. 

^ 7. .Arrangei^o get influent and effluent sfamples from a municipal waste- 

wat^jj/treitTOnt plant, ^s liste^ in x/ below. ^ 

B. ^v\eyi the laboratory procedures by performing the student assign- 
ments using, the outlines in the training manual. .. ' 

v. 9. Review the topic outline in'the training manual and the visual 

ma.terials. See XI below. 
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Prepare the lesson using the sequencing below or your own 
organization of the'material . 

Assemble items^fon classroom briefing on initial weighings: 
Gooch crucible containing dfsc, membrane filter funnel and * 
support and corresponding disc* watch glass for disc* forceps » 
100-150 ml evaporating dish. 

Distribi/te supplies and reagents to laboratory stations. * 

r 

OPTION/?L: You might want to plan to demonstrate the Imhoff 
cone methM^o determine settleable solids if your participants 
need this irvfbrroation. You will need 1 liter of sample contain- 
ing settleable soTids> an Jmhoff cone in a suppdrt, and a timer. 
The demonstration can lie done during a laboratory session. 

B. Sequencing : Slides are series X-28: Solids i 

,1. Classroom - Briefing (15 minutes) on weighings to.be done during 
combined laboratory-lunch break. This plan works well when^ / 
the participant to, balance ratio is large. / 

a. Explain why this scheduling. Lectures will be after lunch. 

b. Use outline On Total Solids. Show evaporating dish; grve 
overview of test; III. A. B. and C. are done; assigrv D.; 

. record weight \oi> outline $heet in manual. jGive location of 

desiccators a'rtd balances. 

c. Use outline o/il Suspended Non-Filterable Soli.ds. Show mem- 
^ brane filter funnel and support and corresponding disc on a 
1 watch glass; note its use for influents; disc must be care- 
fully transferred to balance pan with forceps and weighed. 
Show Gooch crucible containing disc; it stays in crucible 
for weighings; note its use for effluents; use tissue when 
handling. III. A. B. C. D. E- are done."* Assign F. Desicca- . 
tor and balanpe locations are the same as above. Stress tha^t 
the constant weight check should be done for "reaV* tests i 

but in the .interest of time they will omit this part of III F. 



d. 



A data sheet 
manual. . They 



for Suspended and Non-Filterable solids is in the 
-mark sample at top of column as "INF-MF" and 



e. 



EFF-G" to easure correct apparatus is used for the two Svamples. 
Note blank (1) for identification record on filters, aod blank 
(14) for. initpal weight and the referenced* footnot^.> 
any other distussion of thp data sheet for lecture s«sion 
They should use^ s^ame balance for alt subsequent weighings. 
Rough weights! of crucibles are posted by balances 

Swimarize - Three weighings are to be'^ accom()lished ai\d recorded: 
an evaporating dish> a 4.7 cm disc and a 2.2, cm <Jisc in a 
Gooch crucible. \ 




.Laboratory - 10 minutes per 3 weighings. * Time allotment on agenda 
depends on number of stations and number of available balances. 
(Ex. 12 stations and 4 balances required 30 minutes). One way 
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to avoid back-ups is to schedule half of class isirst while 
others- have a break or go to Junchj'Then fifst hd^ a breal^ 
or is at lunch while others use balances. 

- (aassroom - .Introduction - 8 minutes. . i 

Participants should use the training outlines," "Testing for Solids 
in Water Sarnples" as a reference for the following discussions. 

av Section 11 Solids and Hater Quality - Overview of why tests 
are done. 

b. Section IV lists NPDES^ Solids Test? . . 

c. Section V - accuracy of tests and term, "residue'* 

d. Section VI - All the tests are gravimetric determinations of 
residues remaining after test treatments.' Settleable solids 
may also be reported .in terns of volume. As required by the 
class, highlight information in this section. Do include B, 
Drying Tenperature, to enphasize the differences and why they 
were chosen* 

e. Section III, Sample Handling - Slide 1 

. Classroom - Total Residue - 10 minutes 

Participants should use outline Section VII, "Total Residue" 

a- Definition from view of components - Slide 2 
Operational definition is in manual. 
Briefly note manual sections on why test is done* 

b. Stepwise procedure - Slides 3,4 

1) Composition of- dish 

2) Sample volume limits -. in 'manual 

■i . ' / ' ^ 

3) Steps ij^nd' 2 done. They did 3 and will do 4 through 7 

in laboratory 

4) Sources of error - see nanual ~ 

5) Constant weight limits - in nanual 

^Classroom - Total Dissolved Residue - 10 minutes 
S>articipants should use outline Section VIII, "Total ^Dissolved 
{Filterable) Residue." 

a. Terms filterable and non-filterable illustrated - Slide 5 

b. Definition filterable {dissolved) - Slide 6 

c. Effects - Slide ? 
WWTP significancb is in manual 

d. Stepwise Procedure - Slides 8, 9, 10, 11 
1) Sample volume limits - in manual , 



} 2) Constant we^ight limits - in manual 

♦ ' I- 

e. Interferences - Sources of Error - Slide 12 

6. Classroom - Total Suspended Residue {Nonf.il terable Solids) - IJ^fjin^tes 
Participants -should use outline Section IX, "Total Suspended (Non- 
Filterable Rescue)"-. 

a. 'Definition - Slide 13 

. ' b. Effects - Slide 14 k 

WWTP significance is in manual * 

c. NPDES regulations - Slide 15 

4 1) This is in the manual ' ^ 

2) Hay be different for.Tagoons - this is in the manual 
' . d. Stepwise Procedure'^ Slides 16, 17 

1) Can use crucible (effluents) or membrane filter support with 
' coarse fritted disc (influents)^ for the disc. 

21 Steps 1 and 2 done, they did step 3 and will do 4 through 6 
in the laboratory for an effluent and an influent saaple 

3) Sample volumes - in manual • '""N^ 

4) Sources of error - in manual . • ' 

• 5) Constant weighty limits - in maSfial 

* • * ' 

7. Classroom - Settjeable Residue - 10 minutes „ r 

Participants should use outline Section X, 'Settleable Residue . 

a. Definition, relationship to suspended - Slide 18 

b. Effects - Slide 19 

1) Blanket effect - affects biological activity which affects 
COp content and, thus, pH. pH affects adsorption/release of 
orgartics and heavy metals. 

2) WVTTP significance is in manual. 

c. Procedure by weight - Slide 20 . ^ 

d. Procedure by volume - Slide 21 

e. Intefferences and sources of error for both procedures are in 
manual- ' . 
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8. Classroom'- Conclusion - 3jninutes- 

' a. Repeat temperatures' for drying . . ' ' 

\ Remind about the constant weight condition - may need several , 

weighings * 

c. Note accuracy variaStes, especially representative sample. It 
■ is very important to have consistent technique. 

d. Suspended solids quality control samplesi^ are available through 
EPA Regional Quality Assurance Coordinators. 

9. Classroom - Lab Briefing - S minutes . ^ 
• ^ . ^ 

a. Total - Influent sarnie - In the training manual procedure for 
"Total Solids", do III E. F. G. H. For I, put the dish in a 98*C 
oven. The Staff will do J. After cooling, the participants will 
do K and return the dish to a 103 - lOS^C oven for a second drying 
cycle and weighing. 

b. Suspended (Non-Filterable) - In the trerimng manual for "Suspended 
(NQ(}-F11terable) Solids", do III G through R for an' infWent sample 
us1ng*a large disc in a membrane filter funnel. Do G through Q, 
then S for an effluent sample using a disc in a Gooch crucible. 
The staff will renx)ve items from the oven. After cotfling, partici- 
pants will weigh the items and return them to a 103-1 OS'^C oven for a 

/ second drying cycle and weighing. The data sheet has blanks for all 

the data. 

10. Break - 10 minutes 

• 11. Laboratory - 45 minutes'* 

Student performance of the assignment up toputing Items in the ovens 
for the first time. I ^ 

12. Classroom - Volatile Solids - 30 minutes ' ' ' . 

earticipants should use outline Section XI, "Total Volati]e Residue". 

a. Introduction, title - Sli^de 22 / 

' ■ . 

/ b. Definition and relationship to other solids (residues) - Slide 23 

( ' ^ 

c. Why test is done - Slides 24, 25 ' 

■ Effects and MV/TP, significance is in manual 

d. Steps of test - sij[des 26» 27 . 

e« Define fixed residue t Sltde 28 ^ 

f. Preparation of dish or crucible - S11d^9 

g. Negative errors In the determination, exam^e? - SI ides .30,31 

h. General sources of error - Slide 32 (last slide) 
/VI so are In manual 
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Conclusion 

• * 

13. Staff - For total residue, increase temperature in oven from 98^C to 
103-105**C after samples evaporate. <fi6r.all residues, tranfer dishes, 
discs and supports to desiccators .after first crying so they are at 
room temperature for first weiring. 

14. Laboratory-First weighing of two Non-filterable (suspended) residues * 
7 minute^ (See 9 above). Put discs, back in oven. 

First weighing of one Total residpe - 3 minutes .(See 9 above). Put 
dish back in oven. 

15- Staff - Later, remove discs and supports from oven and put Into desiccators 

so they are at room temperature for second Weighing. - \ 

4 16. Laboratory - Second weighing^of aTl three resixJues - 10 minutes 

* 

17. C^lass Discussion - 10 minutes 

a. Review the constant weight check limit for each test. Have participants 
compare the two weights Ihey obtained for each of the three tests end., 
calculate the differences.. 

\ < 

b. Participants should post the differences on the board. 

c. Discuss the results posted for the constant weight check. 

Ji. Participants should use. the calculation formulas (IV in laboratory 
procedures or, for suspended resicjue, a stepwise calculation is on 
the data sheet). They should post results on the board. Discuss 
the results- Check on very low results, especially for the two 
. suspended (non-filterable) tests. EPA recofirnends having at least 
0.47 mg residue on a 2.2 cm disc and 1-0 mg on a 4.7 dm disc. 
Participants should check their residue weights .accordingly. 

e. Give concluding cautions on techniques involved, e.g. handling the 
discs, finger prints on dish, etc.. 

IX. IPH EQUIPHEHT AND SUPPLY REQUIREMENTS: 

^* 

Assignment : One total residue test^and one non-filterable (suspended) . 
residue test on an influent sample" 

One non-filterable (suspended) residue test on an effluent sample 

A. ' For each station : fno mone thaa two persons per ^station) : 
* '* ^ 

1. Enough desiccator space for one 150 ml evaporating dish, on£ 
Gooch crucible, and one small planchet (or watch glass). 
Desicca>it shouVd be usable. 

2. _ One 150 ml evaporating *dish with a permanent identification 
• mai-k on it, stored' in a desiccator, ready for weighing. 

3. One glass fiber filter disc in a Gooch crucible (permanent 
• identification mark), washed, dried and in a desiccator, 

/ ready for weighing. 
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4. One, glass fib'er filter disc to fit a membrane filter apparatus, 
/ washed, dried and stored on a marked planchet (or watch glass) 

in a desiccator, ready for weighing. 

- 5. One 25 or 50 ml graduated. cylinder , ' ' — 

6. One 100 ml graduated cylinder - ' • 

7. One suction flask with hose and p>nch clamp 

8. One membrane filter holder assembly with rubber stopper toTfit 
neck of suction flask 

9-r One pair blunt-tipped forceps 

10. One rubber adapter to hold crucible in neck of suction flask 

11 . One pair tongs • * 

* 

12. One vacuum source or pump drawing 15 inches of mercury 

13. One squeeze bottle of distilled water 

14. One marking pencil — ^ 

15. ^ One apron for each studerft * ^ 
. ler. One pair safety glasses for each student ' 

Shared : * . ^ 

1. Desiccators with usable desiccant. See A.l. above for space 
requirement per station. 

?. Box small tissues by each desiccator 

3. Balances, analytical - One per 3 stations I 

■ 

4- Box small tissues by each balance ^ 

5. Drying oven or steam" bath for use at 98^C and to accommodate one 
^ . 150 ml evaporating dish per station 

6. Oven for use at 10^-1 05*^0 and to acconmodate three^i terns per * 
station: one 150 ml evaporating dish. One Gooch crucible, apd 
one small planchet for watch glass). 

IPW REAGENT REQUIREMENTS: , ' 

4 

A. Minimum amounts per station (no more than two persons per station); 

1. Enough plant Influent sample to yield 25 to 20Df mg total or 
suspended residue 

2. Enough plant effluent sample to yield 25 to 200 mg suspended residue 



3. EPA-EMSL, CiTiclnndti, Ohio 45268 supplies free analytical quality 
control samples containing taiown arrtounts of suspended solids. This , 
might be an alternative if plan^^s^les are? not available. 

Obtain excess of each sample to allow for rinsing out glassware, waste 
and re-runs. ' , . . 

C* A source of distilled water should be available during laboratory sessions. 

>XK OESCRIphON OF VISUAL fJATERlALS: 

.A* Thirty-two slides, X-28: So]ids"- See next pages- 



. ■ r • 
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SERIES '-28' SOLIDS 



r 



RtSISTUCT (L/t$S eOTTLtS 
Off PLA$TIC^ONTAIN£R$ 

- KtMOVr Li«r^«>TIC*;LAT£S 



Torn SOLIDS 



THE SUM Of THC KOMOGnitOUS 

SUSPOiDCD 
AMD 

DISSOLVED 

MATCKIU.S IN A tVi^M 



SLIDE. 



mil $41 1 H 



l> »tT tltl It tW* 

' rit etc m 





21 con II 



SLIDE L 




SLIDE. 



ftlTtlUif MIW 

f crrecn 

tl ltttUTI«« 

^ « Mrrticn wjaa. , 

- TMlC^n, OiaotK/ftCUttt 
SI l1tCIT«C< 

- Ttijcin 

41 iQHTit itrr 
« MfTtimt 

- ntrcin, mmk mum 



SLIDE. 
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I riLTCRASLC SOLIDS 

TIfOSC SOLIDS 

PASSIlfG THROUeH A STMTOARD GLASS*' 
FIBER riLTER * 

DRICO TO CONSTANT VClClfT AT 
160 OCCRCES C 




SLIDE I 



i I 
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SPPIPS X.28. SOttPS 





»> ftia im nw ttiLM- 



'llfCtftfCKtS* 

(COKTCttlM TO CAJtMlAT^O 
TOO NUPt tiUVK ' 



SLIDE UL 



SLIDE. 



11 



SLIDEJ_!L 



r 



TMf taipt nid ur 

tnutd If i $Yi«ao cim met 

mm 



ma Ti coKSTUT wnwT at 



SLIDE 11 



•Ot^tlTCtlHC. WmtP SOilM 
VftQTi 

-^mC MCtOMCIATIOi 
IttlUTtCi 

*ioii muT ^ 

t> tCCtUflOV 
4) AKTlCTtCS 



SLIDE. 
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iOi«liifbuic <t«troo€i loi 




uiiTM(uc mu rot diiucit itmci couccfcii 

f 

i> II 10 mconiu ht rotoo uiu mt ctaci 
I) il I tmtm\H liT roiDo um ht cuco 

41 KAHtt 

I) II JO mconifr i«f fuict $mui mt cucci 
lis cr Ti« Ati7M(Tic Mill rot twimj umcs 
cQCucfti Af imoiiuTaT tbc iwc unci 
f 



SLIDE. 



IS 




SLIDE. 
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SLIDE !I 



r 



mr KArrcR vhich 

VILL ROT SUr IN SUS^n^lOR 
DURING A 1 HWR SCmiRfi/CRlOO 



SLIDE, !L 
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SLIDE. 



ROUGH MEASURE OF 
ORGANIC MATTER 
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snTitmc • uiur 
- 1 iiru ot HOKC or tA>nE • 

^ - 1 iOUi Ol'ICSCCMCC * 

• sifMCi zso M. rtCN cam 

or SVOMiTUlT ^ • 

, (II iiiiws m I urruutc i 



<;PPIPf; SOUPS 



ikHorr^coNE 




SUD£. 



20 . . 



VOLATILE SOUDS 

'/THOSE SOUqS COMBUSTIBLE * 
AT 5S0 0E0flEESC 

(M»v •PP^r tp toltk, r4t*fftbtfl, or 




SHOE £L 



'SHPE_2i 



IGNITION AT 
; 550*C±50*C 

15 - 20 min. / 



N 




1 IftAii* r»ik»o« »t SeO'C 
to ooraUftt wgt 



VOLAHLC^OUOS 




2 Cool ln«if«iod«tcr 
3 W««^ dtfth pkrt ro«kfu« 



SLIDEu_26_/ 



SLIDE_£L 



SCRIPS SOUPS 




r ^ A 



550*C±5<rc PRE.fONITION 
OF OlSH OR CRI/CIBIe 



• SLIDE £1. 



, Ctcoj tas'c c«o ♦cojl 

<m«tor} 

• Vol«tilM tott b*fof t itffwtion 

* Ldw of wtt«f 6\ Cfrtti^bitlon f 



SUDf IL 
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\ 



SllDE_iL 
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• • ' GUIDELINES FOR 

« INSTRUCTIONAL PACKAGE WORKSHEET 

* 

I.~ SUBJECT HATTER? Elements" of a. Quality Assurance Program 
II. UNIT OF INSTRUCTION: Sunmary 'Of Topic Presentation 
III. ESTIMATED TIME: 75 minutes 

« 

IV, JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE; An analyst must know and 
practice requirements for quality assurance when conducting analytical 
procedures and reporting results. 

-v. ENTRY LEVEL BEHAVIOR: 

A. *" Fundamental knowledge of quantiWive analyses 

B. Familiarity with equipment and suppHes noVmally ?ound in a water 
quality chemistry laboratory 

C. At least six months experience in cheirical laboratory work 
0. Completion of the lessons (or equivalent): 

1 . Sample* Handling 

2. Compliance Methodology , 

3, Analytical Techniques ^ 

4, Volumetric Analysis 
5/ Precision 

6. Accuracy 

7/ Laboratory Safety Practices 
VK INSTRUCTIONAL OBJECTIVE: 

A. Teyminal Behavfor: The participant wi.ll be able to utilize the given 
outline ^see VII. 1. a,) of activities required to effectively fulfi.ll 
the demands of a quality assurance program for a themistry laboratory. 
tVIII. B. Sequencing, in thiS IPW lists the divisions of these activities) 

B. Conditions : He/she will be given the training manual, handouts and • 
'75 minutes of discussioh. jt 

.C. Accepted Performance : H^/she must recall from memory at least 70% 

of the itetms pertaining to the objective in the post-course evaluation. 
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VJI». INSTRUCTIONAL RESOURCES; • , •! 

A. AvallabTe Hedift r . . 

ri / ^Three outlines In the trailing manual: 

a. "Elements of a Quality- Assurance Program" which is primarily- 
^ ' an outllne'^of the Infonnatlon In resource 3, below. 

, b. "Methodology for Chemical Analysis of Water and Wastewater" 

which defines the principles utilized in recognized methodology. 

• ^ , < f • < 

^ ' c. "Use of a Spectrophotometex" has a section (IV) on calibration 

• ' - standards. 

2. - Five slides, X-26: Quality Assurance (See XI Description of Visual 
^ Materials) ' . ' 

3. Resource: EPA "HAndbook for APcilytical Quality Control in Water 
and Wastewater Laboratories", Svironmental Monitoring i Support 
Laboratory (^MSL), Cincinnati, Ohfo 45268. Copies can be order^ 

♦ .■ 'fromEMSL: 513 684J301. 

^ 4. Two Handouts - To ensure that curitent information is distributed, 
request this information jfrom U.S. EPA, EMSL - Quality Assurance 
Branch, Cincinnati, Ohio 45268: 

•a. The current list of quality control samples available from 
EPA Jhrough the EPA Regional Quality Assurance Coordinators. 

b. (Optional); Roster pf EPA Region^ t)ijal1ty Assurance Coordi- 
^ nators If students are from several regions 

< 

5. One Handout - Sheet with Examples of signlflcant.figures and basics 
on 'Voundlng off" and calculating rules. A copy is at the end of 
this IPW. ■ • • ^ ^ 

■ B., Suggested Media ; * v 

T., None ' ... ^ 

VIH. INSTRUCTIONAL APPROACH: «• 

A. Preparation for Instruction ; ' ■ ^ v ' ■ ' 

1. Review visual. materials and available handouts. 

2. Prepare the lesson uslYig the Sequencing below or. your own organiz- 
ation "Of the material. 

" ^ / t 

3. DupHcateiCoples of handout materials (See VII. A, 4.) for each 
student. Assemble .In packets, 

4. Assemble demonstration items': volumetric flask, volumetric pipet 
and small tissues for demonstration of glassware markings and 

• swiping technique for pipets.. 



o 
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B. Sequencing : 



/ 
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Use indicated sections of topic outline in the training manual to ; 
discuss these topics unless otherwise noted. 

Slides are series X-26: &ja1ity Assurance ' * " / 

1. Introduction - I. A. and B. Note that there are divisions in the 
outline with details on the 5 elements in I., C. This.is primar/ily 
an BiUtVin^ of highlights of reference 1. Then briefly cover i/D. 

■ and HE. ■ ' ' 

2. H. Sample - This was considered in detail in prior lesson, /'Sample 
Handling" * / 

3. III. Recognized Hethodolbgy - This was considered in detaiJ in 
prior lesson, "Compliance Methodology." ' /' . 

a'. D. - definitions of common>y-used types of methodology/ are in 
course manual outline, "Methodology for Chemical Analysis' of 
Water and Wastewater." • j 

b. ?.- Stress strict adherence to reference source when/using 
recognized procedures. , 

4. IV. Services, Instruments, Supplies - Give highJights. 
Some -notes : ^ - - ' 

• a. B. 2. g. - blank plus one, preferably two, £tanda/d(s) may 
be used to check r curve for some methods, rather/ than run- 
ning a complete set of standards each run.-^ 

^ b. C. 2. the four fujictions: a, b, c, d^ 

c. C. 2. d. Show volumetric flask, volumetric pipet and measuring 
pipet to demonstrate location of'glassware irifonnatlon and also 
TD and TC_te/n»s - AlSo use pipet and tissue to demonstrate swip- 
ing excess off outside of pipet before finaly reading. 

d. ' 0/ 2. General guides are here (^, b, c, d) ^or their future 
, reference. 

e. D. 5^ Stalhdard solutions are in lesson, "Volumetric Analysis." 

^ f. D. 5. a. 6) Outlin^' "Us*e of a Spectrpphotometer" has Section 
on Preparation of Calibration Standards, IV. B. Discyss 
stability information there.. ^ 



). d; 5. c. ^his is- 



"especially Important for "Compliance Methodology." 



V. Quality Analytical Performance^^ 



a. A. ' Summarrize 
» 

0. and C. 
"AcCurifcy" 



b. and C. Recall i^Brior lessons, "Precis io'n" and 
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c. D. Note 1, 2, 3, 4 

d: E. Present items 1, 2, 3, 4, 5 

♦ ^ 

e. Slides of norm! curve and control charts using some of 
^e statistics presented In lessons on precision and 
accuracy:" 

1) Noj;jnal curve - Relate midline, 2 s and 3 s limits ta 
control chart central line, warning and control limits^L 

^ Slide 1. 

2) P»:ec1s1on Chart - R as estimate of s using duplicates. 
Plot succeeding R of duplicates • Slide 2 (This approach 
Is recomnended in the 1979 EPA Handbook for Analytical 
Quality Control). 

3) Precision Chart - T and s» using, one check standard. Plot 
'succeeding results. Slide 3. 

4) Accuracy Chart - T and s of X recoveries using spiked 
samples. P Tu t succ eeding % recoveries of spikes. Slide 
4 (Thjs approach is reconmended in^the 1979 EPA "Haird- 

— book fqr Analytical Quality Control*'.) 

• 5) * Accuracy Chart - X" antf s of* irfas usfng spiked samples. ^ 

Plot succeeding % bias (% relaVl ye. error). Slide 5 
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f. F. Interlaborator^y Checks on Performance 

J) F. 1. Hand out the 11st of EPA quality control samples 
currently available -through EPA Regional Quality 
Assurance Coordinators. Give the Participants the . 
telephone , and address Information for their Regional 
Coordinator. 

2) F, 2» 3, 4, 5 7 Note th6se checks 

6. VI, Data Haadlirtg ^nd Reporting 

a. A^l, 2, 3 - • 

b. A. 4 Hand out and discuss the. sheet on significant figures. 
Relate it to course methodo-logy. Note reference for more 
.detail. 

^ . r 

c. D. 1. Note curreint Federal Register regulations regarding 
storage of data. 

7. VII. Safety Considerations - Not^ highlights. 

This was considered 1fv?deta11 in a previous lesson. Encourage 
appointment of Safety Officer. 

8. VIII. * EPA Regional Quality Assurance Coordinators, 
a. -fncourage contact with EPA coordinator. .■ 

9. References - Note the i3|)t| 



• 10. fx. Summary ^ 

IX. IPH EQUIPMENT AND SUPPLY REQUIREMENTS: * ^ 

•* . 
' A. For each student : . • 

1. Copies of handout materials 

X. IPW REAGENT REQUIREMENTS: - ' , " * 

A. None ' ' .4 

-3tl. DESCRIPTION OF VISUAL MATERIALS: 

A. Five slides, X-26: Quality Assurance - See next page. , 
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SLIDE L 



SERIES X>26: QtAlITy ASSURANCE 

/ 



SLIDE L 
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OflDCH Of KCtULTS 



SLIDE L 
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SlGMIFlCWr FIGUKES - EjOWLES 

r 

32.2 has 3 significant figures 

32*20 has 4 significant figures ^ 

0. 0014 has* 2 significant figures (zeros used to fix decimal location) 
0J400 has 4 significant figures 

0J4 ^has 2 signfficant figures (the zero indicates no whole number) 

*** * 

1. Retain as many sigriificant figures in a result or in laboratory data as 
will give only one uncertain f^ure. (Possiblyi in very accurate work 
involving lengthy computations, two uncertain figures may sometimes be 
retained.) ' ' 

2. When rounding off, vf the rejected figure is 0, 1, 2, 3. or 4, just let the 
remaining sigjiificant figure stand as is. If the rejected figure is 5, 
round the remaining figure to the nearest evgn number 2,25 becomes 2.2 
and 2.35 becomes 2.4. If the rejected figure is 6, 7, 8, or 9, increase 
the r^emaining significant figure by one unit. 

i* ^ As a practical operating rule for multiplication or division, keep as many 
significant figures in an answer as were containec*^ in the factor having' 
the least number of significant figures. The answer should not ^'suffer " if 
the other factors are .limited to a minimum of one more significant figure 
than that least number of significant figures during the calculation. 

4. For addition or subtraction, the number with the fewest decimal places 
determines the number of decimal places detained. However, no one number 
involved in thfe calculation operation limits the nomber of signif-icant 
figures in the result. 



Source: , Standard Methods for the Examination bt Water and Wastewater, 14th 
edition, APHA-AVWA-WPCF, 1975, pp. 17-20. 
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GUIDELINES FOR , " ' 

INSTRUCTIONAL PACKAGE \10RKSHEET 

» 

I. SUBJECT HATTER: • Turbidity 

' II. mU OF INSTRUCTION: Summary of Topic Presentation 

III. ESTIMATED TIME: 95 minutes (45+40+10) 

IV. JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE. The participant will be re- 
sMsible for this determination to meet wa-ter quality control program re- 
. quirements. • . , 

V. ENTRY LEVEL BEHAVIOR: " . ^ 

/ A. Ability to correctly use volumetric glassware 

B. Completion of the lesson (or equivalent): 

1. Laboratory Safety Practices 

VI. iHSTRUCflONAL OBJECTIVE: - ' . 

A. Tetninal Behavior : The participant v(ill know per ti neat facts about tur- ^ 
bidity and" procedures to determine turbidity (see VIII. B.j. He/she will 
dilute a stock solution to make standards (see VIII. B. 2,), standardize 
a turbidimeter ensuring that the cell will be consistently oriented inr the 
meter, measure the turbidity of a sample using the procedure in the train- 
ing manual (see VII. A. 1. b.), report results and participate in a class 
discussion of the topric and laboratory procedures. " 

B. Conditions : He/shp wjll be -gi.ven the training manuaf, 45 minutes of in- 
struction, 40 minutes laboratory' time, all necessary equipment, a stock 
solution and sample, and 10 minutes for class discussion. 

C. Accepted Performance : He/she must correctly answer 70X of the items 
on this' topic in the post-course evaluation, perform the laboratory 
procedure to the satisfaction of an Instructor and obtain results 
for the sample within + lOSl "of the class average (unlessjhe reason 
for theOack of agreement is acceptable to the Instructor). 

VII, INSTRUCTIONAL RESOURCES: ■ ' . 
A. Av&ilable Media : 

1. Two outlines in the training manual: - — ^ 

. a. ' "Turbi'dity" - , • ' . . 

* t ^ * 

b. ^'Calibration sni Use of a Turbidimeter (Neph'elometer) " according 
to -1979 EPA Methods for Chemical Analysis , 180.1-1 
- jt * 
2 Ten slides, X-30: Turbidity (See ,XI Description of Visual Materials).. 

r" IpH.la.il.au — \ - p-^ . » 26-i 
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B. Suggested Media :- 
. . 1. None 
VIII. INSTRUCTIONAL APPROACH: 

A. Preparation for Instruction ; 

1. ^ Check equipment and supplies. See IX below. 

2. Prepare all necessary reagents and sample as in X below. 



.3. Review the laboratory procedure by performing the student assignment 
' using the outline In the training .manual 

4. Revdiw the tppic outline in the training , manual and the visual 
materials. See XI below. " . ' 

5. .Prepare the l^esson using the Sequencing below or your own organization 
^jy^ of the material." 

, 6. Check turbidimeters for accurate' t>peraticn. 

7. Distribute supplies and reagents to laboratory stations. 

B. Sequencing ; Slides are series X-30: Turbidity 

1. Clas&room instruction on turbidity - 45 minutes 

a. Introducti<m 

1. Cause - Slide 1 

2. Why measure turbidity - Slide 2 

\ ^3. Sample handling - preservation and*holding time -.Slide 3 

^ ' (For compliance monitoring, maximum holding times proposed 

during 1979 were !>( hours for drinking water samples and 
.48 hours for NPDES samples. Consult current federal registers ^ 
for current Status).- \ 

■ ' 4. Original Jackson Candle Turbidimeter - Slide 4 

b. Regulations - NPDES and Water Supply both require nephelometers. 
'c. Acceptable Instrumentation 

1) Nephelometry - Slides 5, 6. 

2) -Formalin JStock Solution - Slides ,7, 8, 9 . 

Note: A final decision on use of styrene d1 vinyl benzene polymer 
standards for drinking water calibration standards Is to be made 
after 10/27/80. Check on the status of appi^oval before presentin 
this. - . > 

3) ^Interferences - Slide 10 

^ d. SuwMry V. ^06* 
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2. Laboratory - 4(\mindtes 

a. Briefing - Participants use training manual "Calibration 'and 
Use ..." outline, III. A., 1 through 17 to use the provided 

-, 400 NTU standard for <)reparing three (40, 4 .and 0 4 NTU) 
\ standards forXhe DRT instrument or four {40, 4, 0.4 and 0.04 
NTU)' standards for the Hach 2100 A instrument, -standardizing* 
the instrument, th^n determining turbidity on the provided 
, - sample and on tap water. . ^ 

b. Student perfonnance of the assignment 

3. Class' Discu.ssipn - 10 minutes 

a. Participaats report results. 

b. Cover any it'fems from laboratory sessions Osf- general ftature. 

c. Answer any questions. 

IX. IP^EQUIPHENT AND SUPPLY REQUIREMENTS; 

Assignment : Dilute -the stock solution to ipake one calibration standard 
for each range of the instrument to be used, e.g., 40, 4, 



I 

Test two samples (tap. water plus 1 synthetic). 



0.4, 0.04. ^ 



To minimize the ntimber of turbidimeters required, the laboratory could 
be conducted twice\i^h half the class daing another procedure requiring 
about the -same time, e.g., Specific'Conductance. 

A. F^r each station (no more than two persons per station): 

■ 

1. ' One pipet bulb 

* 

2. Three or fOur 100 ml volumetric flasks with stoppers 

3. .Three or four 10 ml volumetric pipets if it contains jneasurable 
turbidity 

\ • ^ . . . • 

4. prte turbidimeter (nephelometer) with cell. 

'eAOTION: To ensure that th^cell is oriented consistently 
during the procedure, the participants should mark the cell 
and instrument during the calibration procedure. 

5. One squeeze bottle turbidity ' free distilled water 
* 6. One marking pencil • ^ 

7. One apron for each student ^ * 

" 8. One pair safety glasses for each sludenfc 
•B. Shared : 

■ » 

1. None \ - 

ERIC \ . \ 
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X. IPW REJfiGENT REQUIREMENTS, for details of reagept preparations, see 1979 

1 ' EPA "Methods for Chemical Analysis",. 180. 1-r 

imum amountT^ station (no more than two persons per station): 

Tenvnl 400 NTU stock Formazin suspension n 



Mi4 
1. 

2. 



About 50 ml sample (It is convenient to make 1 liter of sample by 
diluting 5 ml of a 40 NTU standard to 1000 ml for a resulting 
tu'ij^ity of 0.2 NTU) 

Note: Tap water is the -second sample. Also, a treatment: plant 
effluent sample could be used it <t c6ntains measureable' turbidity. 

Prepare excess of each solution to allow for rinsing out glassware, waste 
anc re-runs. ^ " ' 

C. A iource of turbidity - free distilled water should be available, during 



latoratory session(s 



i' 



■ . r 



i 



2b. 
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XI OCSCRIPTION OF VISUAL MATERIALS' 
A T«n slides. )('30. Turbidity 



SLIDE. 



WHY MEASURE TURSaOfTY? 

1 CAUSE OF TURBWTY 
a can irnpede cNonne (tonfector 
b can bo njunous to industrial 
process^ and equpment 

|2 SERVES AS rC€X TO 
a aesthebc QuaKcy of waier 
b etftcieot plant operation 
c filter txeakttirough. 



J 



SLIDE. 



SAMPl£ HANDUNG 

PRESERVATION; 

STORE W THE DARK 

HCXXtNG TWe. 



ANALYZE AS SOON 
, AS POSSiBlE 



SL^DE. 




^141^^4 ; JACKSON CANDIC j 



SUDE. 



o3 



rWltTCII «l«Uft& HTWfCJI 



SHOE. 
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GUIDELINES FOR 
* IHSWUCTIONAL PACKAGE WORKSHEET 

• I. SUBJECT MATTER: Specific Condujjt^e - ' , 

11. UNIT OF INSTRUCTION: Summary of Topic Presentation 

ni.' ESTIHATEO TIME: 105 minutes (45+50+10.) ^ _ 

IV. JUSTIFICATION FOR THIS INSTRUCTIONAL OBJECTIVE. The participant will be 
responsible /or this.deteirinlnation to meet water quality control program 
, requirements. • ^ 

V, ENTRY LEVEL BEHAVIOR: • > ^ ' 

A. Under'standing of terms "iq|j^%- '^ionization", "aipo;;^1at1on" 

. aB. Ability to perforra^calculations involving decimals < ♦ 

C. Completion of the lessons (or equivalent): 

1. V^olumetric Analysis (terms ^^acid", "base", "salt% "normality") 

2. Laboratory Safety Practices v ■ ^ 

VI "instructional OBJECTIVE: 

A, Terminal Behavior : The participant will know pertinent facts about 
specific conductance (see VIII B). He/she vfill use the procedures in 
the training manual (see VII A 1 b) to check out a conductivity meter, 
use it to determine cell ^constants for three different probes, and 
determine specific conductance on three samples. He/she will report 
results and participate \r\ a class discussion of the topic and laboratory 
pr%cedures. ' \^ • 

. B,* Condiftons : He/she will be given the training mantjal, 45 minutes of 
i-nstruction, 50 minutes of laboratory time, all necessary equipment, . 
standards prirf' samples and 10 minutefs for class discussion. ^ 

C. Accepted Performance . He/she must correctjy answer 70% of' the items on 
. this topic in the post-course evaluation, perform the laboratory pro- • 

\ . ce'Sures to the satisfaction of w Instructor and,obtain results for s 
each sample within ± 10% of the class average (unless the reason for * 
^ a lack of ^igreement is acceptable, to the Instructor): • ^ 

VIK INSTRUCTIONAL RESOURCES:. . . ^ 

'A. - Available Media : , . • 

1. Two outlines in the training manual: ^ , ■ ^ \ 

a. "Specific Conductance^ , \ • / 

b. "Calibration and Use of a Conductivity Hater^^^^ccording' to 14th 
' , edition Standard Methods , p. ,71 apj£»\jn(ianvfac^ure^ instructions 

for Beckman's SoluBridg^ instru?tiignt. fhe outline might' serve as 

- • ' . . ^' ' - 

Ypipw,la'.ll-80 , ^61 ' • * ' ' 27-1- 



a guide if you need to develop laboratory directions for instilments 
other than this one, • : 

2, Fifteen sli^s,. X-29: ' Specific CoiWuctance (see XI Description of 
Visual Materials). ^ 

' \ 

B, Suggested Media : 

♦ l./None • . ^ 1 . 

VIII. INSTRUCTIONAL APPllOACH: . . ^- 

A, Preparation for Instruction : 

— * 

1; Check' equipment and supplies. See IX below. 

2, Prepare all necessary reagents and sample as in X below. 

3, Review the laboratory procedure by performing the student assignrnent 
using the tJutline in the training manual. If you have different rneter- 
probe equipment, you wiMl have to revise the training outline or even 
prepare a new one to fit your needs, - ' 

4, Review the^opic outline in the trainijig manual and the visual materials. 
See XI below. - \ ^ 

, 5.- Prepare the lesson .using the Sequencing below or y^ur own organization 
of the material-. 

Q 

6. As appropriate, check batteries, conductivity meters and probes for 
accurate operation. . * • 

' 7, Distribute supplies and reagents to laboratory stations. 

8, Sequencing : ^ 

- Glides are Series X-29: Specific Conductance 

i. Classroom Instruction on Specific Conductance - 45 minutes ' 



a*. NPDES methodology unit, temperature condition, and measi^r^nt 
requirement -(slide 1). 

• , . b. Conductivity is an 'expression of the dbility of a water sample ^ 
to carry an electric currervt. Discuss the processes resulting 
in ions (slide 2),. the classes of compounds that- produce jions ^ 
and the role of the number of ions produced and their cha?«s 
- - (slide 3). = I . 1 

c. Conductivity ts the reciprocal of resistivity. 'Many have 
probably sefin this demonstration of the property of conductivity 
(slide 4)^ Relate it to resistivity. - 

d. Representation of a Wfieatstone bridge which measures resistance, 
and a list of types' of sensors (slide 5). , 

e. Units used for resistance and conductance (slide 6). i 



^^^^^ 



f. Discuss electrode^characteri sties: one type of construction 
(slide 7), -and the critical factors (slide 8). A "standard'* 
cell is One in which electrodes are^spaced exactly 1 cm apart 
and^each has a surface area of 1 cmf. Laboratov^y cells are 
usually not standard. . ' ^ 

g. How to detevnw^ cefl constant for cells which are not standard 
(slide 9). ^ \. 

h. If a cell cofistant.ls calculated from standard cell conductance 
values, this formula converts meter results to. the value that 
would have been obtained using a standard cell. The result is 
called "specific" conductance (slide 10). 

1. Application of d cell constant has limits (slide 11). 

j. Tempera-ture is a critical factor affecting conductivity. (See 
figure 5 In outline). Therefore, results are to be reported 
^as values that would be obtained at 25^JC. This chart from 
13th ed. standard Methods (slide 12) demonstrates the significant' 
effect of temperature by showing, the factor required to convert 
results to a 25^C equivalent. Most meters give.tresul ts which 
,are temperature-compensated, so it "is not necessary to convert 

the results. 

» * 

k. Discuss-^the problems encountered in this measurement (slide^l3). 

U Briefly note various applications of ^nductivity measurements. 

Deta^iU about these applications, including graphs as appropriate, 

•are In the'training manual outline (slides 14 and 15). 

♦ 

Laboratory - 50 minutes. Use the outline, "Calibration and Use of Con- 
ductivity Meter*' or its equivalent. ♦ 

a. ^Assigment of training manual procedures 

1) Check instrument using^II B and II C ' 

2) Obtain readings to calculate cell constants for the three , 
' * probes "using section " . ^ 

a) Note most accurate part of scale 

b) Hote Cell. Infonnatlon and T§We 1. 

3} Obtain readings for 3 samples. Note section IV and Table Z 

4} As time permits, calculate cell -constants' (note IB. Ij and 
apply to readings #br samples to get results to report. 

b. Student performancej»r assignment 

Classroom Discussion - 10' minutes ' V 

a. Students finish calculations and post results. ^ 

b. Discuss results.-'^ - - 

c. Discuss any 1 tens from lab^ttffy session. • 



d. Answer any questlorfs. 
IPH ^QUIPHEHT AND SUPPLY REQUIREHEHTS: 
Assignment : Cell constant for three probes 



Three specific conductanc;? samples-. / . 

To minlTnize the number of conductivity meters and probes required, the 
labpratory session could be conducted twice v*ith half the class doing<> 
other procedures requiring abqut the same time, e.g.. Turbidity and 
Second Weighing of Solids. ■ ' ' > * 

A. For each station- (no more than two persons per station): 



1 * Seven 400 ml beakers 

2. One 600 ml beaker (probe rinse) 

3. One box tissues • ^ ^ 

4. One thermometer^ 

5. One conductivity meter with Hheatstone Bridge (Ex. Bec-kman Solu 
Bridge)- 

6. One' 10,000 o^m res.istor 

7. Three conductivjty probes - VS2, VS02, VS20, or equivalent 

8. One squeeze bott'le distilled water 

9. One marking pencil • 



10. One apron for each student / 

11' One j^air safety glasses for each student 

B. Shared: * * . 

1. None ' , ■ 

IPW REAGENT REQUIREHEHTS: For details of reagent preparations, see 14th 
* , edition ."Standard -Methods", page 74. 

A. Minimum amounts per station (no more than two persons per station); 

1. Four hundred ml each of four potassium chloride staijj/ards - O.lN 
O.OIN, 0.001N, O.OOOIN ^ I 

2. Four hundred ml municipal wastewater treatment plant effluent 
sample. A synthetic sample could be used instead. See next> . 

* 

3. Four hundred ml sampte "A", the same concentration as theO.fllN 
KM standard (or can mix standards). 



4. Four hundred ml sample '*B'\ the* same concentration as the O.OOIH 
KCl standard (or can mix standards). 

B. PrepaWobtain excess of each solution to allow for rinsing out glass- 
ware* waste and re-runs. # 

C. A source of distilled water should be available during laboratory 
session(s). * 

OESCRIPTJON OF VISUAL MATERIALS: 

A. Fifteen slides, 'x-29: Specific Conductance - See next pages. 
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